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PREFACE 


This  volume  consists  of  ten  Addresses  delivered  during  the 
Quinquenniad  1925-30,  in  various  cities — London,  Liverpool, 
Manchester,  Birmingham,  Leeds,  Glasgow,  Toronto  and 
Detroit — on  special  occasions.  The  collection  is  well 
covered  by  the  title — Faith  and  Science  in  Surgery. 

The  Addresses  have  been  re-edited  and  are  freely  illus¬ 
trated  with  wood  engravings.  In  this  form  they  will  be 
convenient  for  perusal  by  friends  and  critics. 

JOHN  BLAND-SUTTON. 
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ON  FAITH  AND  SCIENCE 
IN  SURGERY 

CHAPTER  I 

ON  FAITH  IN  LIGATURES 

The  William  Mitchell  Banks  Memorial  Lecture ,  Liverpool , 
November  5th,  1925 

A  wonderful  thing  in  a  wonderful  world  is  the  healing  of 
wounds.  For  centuries  men  troubled  themselves  very  little 
about  what  seemed  a  simple  and  natural  process.  The 
spontaneous  healing  of  simple  incised  wounds  is  so  common 
that  surgeons  were  not  much  concerned  with  the  means  by 
which  wounds  healed,  but  were  grievously  disturbed  when 
wounds  they  made  designedly  took  more  time  to  heal  than 
those  made  accidentally.  This  sort  of  thing  perplexed  them  : 

A  mower  fell  upon  a  scythe  and  laid  his  knee-joint  freely 
open.  He  went  to  a  surgery  for  treatment.  In  three 
weeks  the  wound  healed  and  he  was  able  to  mow  again. 
On  the  same  day  that  the  mower  cut  his  knee,  a  swineherd 
received  a  punctured  wound  of  the  knee-joint  from  the  tusk 
of  a  boar.  He  was  treated  by  the  same  surgeon,  and  in  the 
same  surgery.  He  died  in  a  few  days  from  acute  pyaemia. 

Thoughtful  surgeons  devoted  much  time  and  study  to 
discover  the  manner  in  which  wounds  healed.  The  arrest 
of  bleeding  was  a  source  of  anxiety.  Festering,  the  usual 
sequence  of  an  operation,  was  not  only  expected,  but  its 
occurrence  was  promoted  by  the  application  of  poultices. 
In  England  and  many  parts  of  the  world,  civilised  as  well  as 
uncivilised,  a  particular  virtue  attached  to  cow-dung.  I 
have  seen  festering  in  a  woman’s  breast,  a  whitlow  in  a 
man’s  finger,  and  an  abscess  in  a  horse’s  foot,  treated  with 
cow-dung  poultices.  The  Masai  castrate  their  cattle  ;  after 
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FAITH  IN  COW-DUNG 


the  operation  a  woman  smears  the  back  of  the  beast  with 
cow-dung  for  luck  !  In  India  to-day  cow-dung  is  as  much 
valued  for  poultices  as  for  fuel,  with  the  additional  advantage 
that  the  sanctity  of  the  cow'  adds  prestige  to  the  cataplasm. 
Waterton,  the  naturalist,  argued  that  “  as  heat  and  moisture 
are  the  two  principal  virtues  of  a  poultice  nothing  could 
produce  these  qualities  better  than  fresh  cow-dung  boiled.” 
He  wounded  his  foot  by  treading  upon  a  hardwood  stump 
while  pursuing  a  red-headed  woodpecker  in  Demerara.  He 
applied  a  very  large  poultice  made  of  fresh  cow-dung, 
boiled.  The  poultice  was  changed  morning,  noon  and  night. 
The  wound  healed  in  three  weeks.  (Wanderings  in  South 
America,  1820).  Until  the  middle  of  the  nineteenth  century 
the  surgical  treatment  of  mankind  was  little  better  than  that 
in  vogue  for  horses,  cattle,  cats,  and  dogs. 

THREADS  OF  FATE  :  LIGATURES  AND  SUTURES 

The  prime  occupation  of  a  surgeon  is  the  treatment  of 
wounds  made  by  accident,  or  by  the  surgeon  himself  in  the 
course  of  his  occupation.  The  most  obvious  sign  of  a  wound 
is  bleeding.  Surgeons  are  concerned  with  the  arrest  of 
bleeding  and  closure  of  wounds  with  sutures.  The  strict 
apposition  of  divided  tissues  promotes  healing.  The  first 
aim  in  the  treatment  of  a  wound  is  to  stop  bleeding  ;  then  to 
free  the  wound  from  foreign  bodies.  The  oozing  of  blood 
may  be  checked  by  the  application  of  pressure,  moderate 
heat,  or  styptics. 

When  blood  vessels  above  the  dimensions  of  capillaries 
are  divided,  partially  or  completely,  pressure  and  styptics 
are  not  reliable  methods.  It  is  necessary  to  tie  the  ends  of 
the  divided  vessels.  The  material  used  for  such  a  purpose  is 
called  a  ligature.  It  is  a  foreign  body,  and  unless  properly 
cleaned  is  inimical  to  the  union  of  the  wound.  The  material 
employed  to  close  a  wound  is  called  a  stitch,  or  suture. 

In  the  surgical  treatment  of  incised  wounds  the  methods 
and  material  used  by  surgeons  are  those  of  cobblers  and 
tailors — sewing  with  thread  and  needle.  Tailors  and 
cobblers  cut  cloth  and  pelts  into  suitable  shapes  and  rejoin 
them  with  thread  and  needle  to  make  clothes.  Surgeons 
with  thread  and  needle  join  human  skin  which  has  been  cut 
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or  torn  by  accident  or  design.  There  is  no  material  used  by 
tailor  or  cobbler  which  has  not  been  of  service  to  surgeons 
for  stitching  wounds. 

Plants,  insects,  and  animals  have  been  ransacked  for 
suture  material.  The  long  tendons  of  the  limbs  and  tails 
of  mammals  and  legs  of  birds  have  been  used  from  time 
immemorial  for  sewing  pelts  to  be  worn  as  clothes,  and  for 
stitching  wounds.  Sewing  is  an  ancient  art.  The  tailor- 


Fig.  1. — Tailor-bird  and  nest. 


bird  with  its  bill  spins  a  thread  and  sews  the  edges  of  adjacent 
leaves  together  and  makes  a  recess  for  its  nest  (Fig.  1). 
This  little  bird  may  have  taught  Adam  and  Eve  the  art  of 
sewing  4 4  broad  smooth  leaves  together  ”  in  order  to  hide 
their  nakedness.  Perhaps  spiders  taught  our  first  parents 
the  art  of  spinning.  Indeed,  the  tribes  in  West  Africa 
attribute  the  discovery  of  weaving  to  a  great  hunter  who 
watched  a  spider  making  a  web  for  catching  flies.  They 
regard  the  white  man  as  a  great  spider  because  he  supplies 
spools  of  cotton  (Mary  Kingsley). 
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Primitive  man  makes  holes  for  his  threads  with  a  thorn  or 
a  sharp  fish-bone.  When  he  obtained  metal  he  fashioned  an 
awl ;  and  by  making  a  hole  near  the  tip  of  the  awl  he  invented 
a  needle.  Papuans  make  eyed-needles  out  of  sharp  fish-bones, 
and  with  strands  of  fibre  they  contrive  to  sew  pieces  of  bark 
cloth  very  neatly  together.  It  is  by  no  means  improbable 
that  tendon  for  thread  and  thorn  for  needle  were  the  first 
sewing  materials  used  by  primitive  man  for  closing  wounds. 

THE  MANDIBLES  OF  ANTS  AS  CLIPS  FOR  WOUNDS 

In  regions  of  the  world  as  far  apart  as  India,  Brazil,  and 
Asia  Minor  the  mandibles  of  ants  have  been  used  from 
remote  times  as  clips  for  securing  the  edges  of  wounds. 
Middleton  describes  the  method  of  using  them  in  Smyrna  : 

The  edges  of  the  wound 
are  pressed  together  and 
the  ant  applied  by  means 
of  forceps.  The  ant 
separates  its  mandibles 
widely  for  defence,  and 
as  the  insect  is  brought 
to  the  wound  it  seizes 
the  edges  and  remains 
fixed.  The  body  of  the 
ant  is  divided  with 
scissors,  leaving  the 
mandibles  grasping  the 
edges  of  the  wound.  In 
a  week  the  wound  is 
healed  and  the  heads  of 
the  ants  are  removed. 
A  wound  rather  more 
than  an  inch  in  length 
requires  ten  of  these  insects.  The  mandibles  are  antiseptic 
in  virtue  of  formic  acid  normally  present  in  ants. 

Martin  Duncan  was  collecting  near  Para  in  1900.  One 
of  the  Indians  cut  himself.  Duncan  went  to  the  camp  for 
thread  and  needle  to  stitch  the  wound  ;  on  returning  he 
found  that  the  Indian  had  closed  the  wound  neatly  and 
securely  with  the  mandibles  of  worker-ants  (Fig.  2). 


Fig.  2. — Worker-ant,  showing  the  man¬ 
dible  widely  open.  (From  a  photo¬ 
graph  by  Martin  Duncan.) 


TREACHEROUS  CATGUT 


In  Brazil  ants  are  common  and  more  easily  obtained 
than  thread  and  needles.  Gudger,  in  a  recent  article  on  the 
subject,  shows  that  this  method  of  fastening  wounds  of  the 
skin  and  intestine  was  prevalent  on  the  southern  and  eastern 
shores  of  the  Mediterranean  Sea  in  1896.  The  practice  can 
be  traced  back  3,000  years.  A  modern  modification  of  this 
device  for  holding  the  skin  edges  of  a  wound  together  is 
known  as  Michel’s  clips. 

For  many  years  surgeons  have  been  seeking  a  reliable 
material  for  stitching  wounds.  Great  difficulty  besets  this 
apparently  trivial  matter.  In  1904  surgeons  in  Europe  had 
evolved  fifty  methods  for  closing  an  incision  of  the  abdominal 
wall.  The  variations  consisted  in  the  number  of  layers 
separately  united,  and  the  variety  of  material  used  for 
sutures — catgut,  tendon,  silk,  silkworm  gut,  horsehair,  and 
linen  thread  ;  wire — iron,  copper,  silver,  gold,  and 
aluminium.  Some  ninety-and-nine  chemical  enchantments 
were  recommended  to  sterilise  the  suture  material.  Expe¬ 
rience  teaches  that  surgeons  have  not  yet  found  a  perfect 
material  for  ligatures  and  sutures. 

No  material  should  be  employed  that  cannot  be  sterilised  by 
heat  without  destroying  its  efficiency. 

Catgut  prepared  from  the  small  intestine  of  sheep  is, 
with  many  surgeons,  a  favourite  material  for  ligatures  and 
sutures.  Its  popularity  is  mainly  due  to  the  advocacy  of 
Lord  Lister.  Catgut  is  a  treacherous  material,  difficult 
to  sterilise,  and  if  thoroughly  tanned  to  ensure  freedom 
from  micro-organisms  it  is  as  resistant  as  string.  For 
closing  the  muscular  and  fascial  layers  of  an  abdominal 
incision  it  is  especially  dangerous.  Many  cases  of 
wound-burst,  post-operative  peritonitis,  tetanus,  and  gas 
gangrene  have  been  reported  from  its  use.  The  most 
reliable  material  for  surgical  use  is  silk.  It  can  be 
obtained  of  any  desirable  fineness,  even  for  sewing  up 
wounds  of  blood  vessels.  Above  all  things  it  can  be 
sterilised  by  boiling  without  diminishing  its  strength. 
The  latest  addition  to  the  list  of  suture  material,  for 
special  use,  is  human  fascia  cut  in  strips  from  the  patient’s 
own  body.  We  owe  this  ingenious  measure  to  the  skill  of 
W.  E.  Gallie. 
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THE  FATE  OF  LIGATURES 

The  fate  of  ligatures  introduced  into  the  human  body  in 
the  course  of  a  surgical  operation  is  a  matter  of  great  import¬ 
ance  to  patients  and  surgeons.  In  pre -antiseptic  days 
surgeons  attributed  the  sloughing  of  ligatures  to  intolerance 
of  living  tissues  for  foreign  bodies.  In  pre-Listerian  days  it 
was  the  practice,  in  applying  a  ligature  to  the  end  of  a 
divided  blood  vessel,  to  leave  the  ends  of  the  thread  hanging 
freely  from  the  wound.  Nine  days  after  an  amputation,  if 
the  thread  failed  to  separate,  we  tugged  it  gently  ;  this 
interference  was  often  followed  by  bleeding  which  not 
infrequently  led  to  the  death  of  the  patient.  The  standstill 

of  surgery  for  many  cen¬ 
turies  was  due  to  the 
inability  of  surgeons  to 
appreciate  the  cause  of 
this  difficulty.  Lister  gave 
early  attention  to  ligature 
material,  and  soon  proved 
that  clean  ligatures  were 
tolerated  by  living  tissues  ; 
but  he  was  much  exercised 
in  the  choice  of  material, 
and  chose  catgut.  In  a 
sterile  wound  a  sterile 
ligature  is  tolerated  indefinitely  ;  it  may  be  encysted  by 
tissues,  or  disintegrated  by  leucocytes  or  wandering  cells, 
and  disappear.  If  septic  organisms  obtain  access  to  it, 
local  sepsis  follows  ;  an  abscess  is  the*  consequence.  The 
ligature  separates  and  may  swim  in  pus. 

The  fate  of  a  ligature  depends  on  its  situation.  Take,  for 
example,  ligatures  applied  to  the  pedicle  of  an  ovarian  cyst. 
The  thread  which  embraces  the  stump  of  the  tube  slowly 
erodes  the  walls,  enters  the  lumen  of  the  stump,  and,  being 
impelled  into  the  uterine  cavity,  is  finally  expelled,  leaving 
the  free  end  of  the  tube  neatly  sealed  and  rounded  (Fig.  3). 
It  is  not  uncommon  after  a  simple  ovariotomy  for  the  patient 
to  complain,  sometimes  for  many  weeks,  of  vague  pains  in 
the  neighbourhood  of  the  pedicle.  Careful  study  of  these 
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stumps  in  recurrent  operations  teaches  that  the  piece  of  silk 
on  the  arteries  and  veins  of  the  pedicle  may  become  encysted, 
and  in  the  course  of  years  disintegrated.  Frequently  the 
pedicle  adheres  to  the  intestine — ileum,  colon,  rectum, 
caecum,  or  appendix.  When  the  patient  escapes  intestinal 
obstruction  the  loops  of  thread  are  discharged  into  the  bowel 
and  escape.  I  have  arrested  a  ligature  of  this  kind  travel¬ 
ling  along  the  vermiform  appendix  to  the  caecum.  Liga¬ 
tures  of  many  kinds  used  in  operations  on  the  pelvic  viscera 
erode  their  way  into  the  bladder.  A  thread  of  any  kind  may 
form  the  nucleus  of  a  calculus.  Urologists  tell  us  that 
festoons  formed  by  ligatures  of  this  kind  are  attractive 
features  in  cystoscopic  demonstrations.  I  have  recovered  a 
loop  of  silk,  unchanged  under  the  serous  covering  of  the 
caecum,  nineteen  years  after  removal  of  the  appendix. 
Tedious  convalescence  attended  with  obscure  pains  after 
pelvic  operations  is  due  to  the  discomforts  set  up  by  liga¬ 
tures  seeking  avenues  of  escape  through  the  walls  of  hollow 
viscera.  After  nephrectomy  a  ligature  on  a  ureter  will 
erode  this  duct,  be  propelled  into  the  bladder,  and  produce 
the  clinical  signs  of  a  migratory  renal  calculus.  The  fate  of 
ligatures  and  sutures  used  in  operations  on  the  intestines  is 
instructive.  When  two  segments  of  intestine  are  rejoined, 
the  divided  ends  are  sutured  in  layers — mucous  membrane 
and  muscle  to  mucous  membrane  and  muscle  ;  the  serous 
coats  are  also  carefully  sutured  to  each  other.  An  exuda¬ 
tion  of  lymph  solders  the  serous  coats  with  amazing  quick¬ 
ness,  and  the  lymph  organises  into  reparative  tissue — if  the 
opposed  parts  and  the  ligatures  are* sterile.  The  mucous 
and  muscular  coats  do  not  unite  so  quickly,  and  the  sutures 
slowly  slough  into  the  lumen  of  the  gut,  where  they  some¬ 
times  hang  as  loops  for  many  weeks  or  months. 

If  it  were  not  for  the  rapid  union  of  the  serous  surfaces  of 
the  gut,  intestinal  junctions  made  by  surgeons  would  rarely 
be  successful,  because  septic  infection  from  the  interior  of 
the  bowel  prevents  immediate  union  of  the  mucous  and 
muscular  coats.  Leakage  of  the  bowel  contents  into  the 
peritoneal  cavity  leads  to  failure  and  often  to  fatal  peri¬ 
tonitis. 

Some  of  the  routes  used  by  ligatures  are  almost  fabulous. 
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THREADS  OF  FATE 


One  of  the  most  remarkable  I  found  in  an  American  journal : 
A  patient  had  the  spleen  removed,  and  the  operation  was 
followed  by  a  left-sided  empyema.  Some  weeks  later  blood 
and  pus  escaped  through  the  trachea.  Finally  the  patient 
spat  up  a  complicated  ligature.  This  was  followed  by 
recovery. 

Ligatures  applied  to  the  splenic  vessels  in  the  course  of 
splenectomy  often  erode  their  way  into  the  stomach  or 
adjacent  colon  and  thus  escape. 

The  common  route  of  escape  for  ligatures  is  through  the 
operation  wound. 

The  importance  of  reliable  ligatures,  reliable  in  tenacity 
and  in  cleanliness,  may  be  expressed  in  this  way  : 

The  hangman’s  fame  —  it  hangs  on  a  strong  rope, 

The  surgeon’s  fame  —  it  hangs  on  a  thin  thread  ; 

A  rotten  rope  —  it  is  the  culprit’s  hope, 

A  slipping  thread  —  it  is  the  surgeon’s  dread  : 

By  loose  knots  and  ligatures  which  are  soil’d. 

Surgical  operations  oft  are  foil’d. 

NATURE’S  METHODS 

Already  I  have  said  the  healing  of  wounds  is  a  wonderful 
process.  To-day  surgery  deals  with  injured  and  diseased 
organs,  even  the  heart  and  main  blood  vessels,  with  astonish¬ 
ing  results.  The  coarseness  of  surgical  methods  is  obvious 
when  compared  with  the  exquisite  union  seen  in  the  natural 
fusions  of  tissues  which  occur  in  ante-natal  life. 

In  a  healthy  mother  the  foetus  is  developed  under  perfect 
aseptic  conditions. 

How  wonderful  are  the  exquisite  mouldings,  fusions,  and 
unions,  partial  or  complete,  of  the  various  tubular  organs 
which  make  up  the  circulatory  system  and  the  alimentary 
canal.  Embryology  resembles  plastic  art  :  organs  are 
moulded,  formed,  and  re-formed  with  the  same  facility  as 
the  potter  moulds  plastic  clay.  The  union  of  wounds  is  only 
an  extension  of  the  same  process.  Nature,  in  making  an 
animal,  does  not  always  succeed  in  obtaining  complete 
union  of  the  nose,  eyelids,  cheeks,  lips,  or  abdominal  wall. 
Noses  are  occasionally  double  (Fig.  4)  and  bifid  (Fig.  5) 
in  boys  and  girls  as  well  as  dogs,  and  oft  awry.  The  potter 
casts  aside  his  pieces  in  disdain  if  faulty  in  outline,  crooked 
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in  spout,  or  asymmetrical.  Unlike  the  potter,  Nature  does 
not  always  cast  aside  the  pots  she  mars  in  making.  Few 
human  beings  are  as  strictly  symmetrical  as  cups  and  jugs. 
Surgeons  take  pride  in  uniting  harelips,  cleft  palates  or 
trimming  redundant  prepuces,  removing  supernumerary 
digits  and  limbs.  Even  with  extreme  care  in  technical 
detail  union  of  wounds  promoted  by  art  is  never  so  neat  as 
pre-natal  union  of  parts,  and  always  leaves  a  detectable  scar 


Fig.  4. — Girl,  aged  3,  with  a  double  nose  (Souttar). 


at  the  site  of  the  union.  The  cleverest  tailor  or  furrier 
cannot  join  cloth  to  cloth  or  pelt  to  pelt  without  leaving  a 
seam.  A  deft  surgeon  cannot  sew  up  a  wound  in  the  skin 
without  leaving  a  telltale  scar.  Nature  cannot  completely 
close  the  abdomen  after  birth  without  leaving  a  seam  ;  the 
omphalos  serves  as  a  sign  of  her  incompetency  in  this 
matter. 

We  may  ask,  Why  in  pre-natal  life  does  union  of  parts 
take  place  so  perfectly,  and  after  birth  the  union  of  a  woun  d 
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NATURE’S  TELLTALE  SCARS 


is  permanently  indicated  by  a  telltale  scar  ?  It  is  due  to 
sepsis  and  disrespect  for  tissue.  The  first  wound  is  caused 
by  the  sloughing  of  the  stump  of  the  umbilical  cord  ;  the 
navel  is  the  most  conspicuous  scar  in  the  human  body,  and 
the  degree  of  its  conspicuity  depends 
on  the  degree  of  sepsis.  Before  the 
importance  of  strict  cleanliness  was 
appreciated  by  doctors  and  midwives, 
the  simple  and  universal  operation  of 
applying  a  thread  tightly  round  the 
navel-string  was  followed  by  an  appal¬ 
ling  mortality.  This  simple  ligature  is 
truly  a  thread  of  fate. 

GLOVES 

The  wearing  of  sterilised  rubber 
gloves  when  operating  is  the  greatest 
improvement  in  surgery  since  Lister 
discovered  the  cause  of  sepsis.  It  is 
not  only  an  insurance  against  infection,  but  promotes  careful 
handling  of  living  tissues,  which  are  delicate  and  resentful, 
especially  viscera.  Gloves  also  protect  the  surgeon  against 
infection  from  the  patient.  The  human  element  predominates 
in  surgery  as  in  all  affairs  of  life.  The  tolerance  of  animal 
bodies  to  physical  insults  is  remarkable.  If  it  were  otherwise 
surgery  could  not  be  successful.  One  man  will  sew  up  a  wound 
with  coarse  thread  and  needle  as  if  he  were  sewing  sailcloth 
or  sacking.  It  is  delightful  to  watch  a  dexterous  surgeon  sew 
together  the  edges  of  an  incised  wound  with  a  minimum  of 
energy — sharp  clean  needles  of  sizes  to  suit  the  job,  thread 
of  proper  fineness  and  strength,  knots  tied  accurately  and 
neatly.  Intestinal,  arterial,  and  cardiac  sutures — the  latest 
additions  to  our  craft  made  possible  by  Listerian  principles 
— require  delicacy,  skill,  and  accuracy  for  success.  The 
junctions  must  not  only  be  water-tight,  but  gas-tight  ; 
immediate  union,  the  essential  for  success,  can  only  be 
ensured  by  a  strict  aseptic  technique. 

A  simple  method  of  tying  the  uterine  arteries,  instead  of 
constricting  the  neck  of  the  uterus  with  ligatures,  was 
introduced  by  Baer  of  Philadelphia  in  1892.  This  simple 


Fig.  5. — Bifid  nose. 
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method  transformed  hysterectomy  for  fibroids  from  one  of 
the  most  dangerous  operations  in  surgery  to  one  of  the  safest. 

In  surgery,  clumsiness  with  aseptic  precautions  often 
ends  in  success,  leaving  dexterity  associated  with  laxity 
in  the  application  of  Lister’s  principles  grievously  dis¬ 
appointed.  Dexterity  associated  with  asepsis  invariably 
wins.  The  great  advance  in  abdominal  surgery  since  1880 
is  a  consequence  of  the  improvements  in  the  preparation 
and  choice  of  ligature  and  suture  material.  The  method 
of  tying  divided  blood  vessels  was  introduced  by  Pare  in 
the  sixteenth  century,  but  the  dangers  of  dirty  ligatures 
were  not  realised  until  the  middle  of 
the  nineteenth  century.  Knowledge  of 
the  fate  of  ligatures  was  much  advanced 
when  Metchnikoff  discovered  the  defen¬ 
sive  mechanism  of  the  cell  elements 
of  the  blood.  Surgeons  still  require  a 
reliable  ligature. 

Manual  dexterity  in  any  trade  can 
only  be  acquired  by  much  practice. 

Skill  is  necessary  even  in  the  applica¬ 
tion  of  a  ligature  or  a  suture,  but 
especially  the  ligature. 

KNOTS  AND  DIGITAL  CLUMSINESS 

In  surgery,  as  in  all  arts  and  crafts, 
the  human  element  has  to  be  taken 
into  account.  To  watch  a  woman 
sewing  neatly,  quickly  threading  the 
needle,  tying  knots  securely  and  surely,  has  a  fascination 
all  its  own.  Tl^e  same  is  true  of  tailors,  cobblers,  and 
sailors  :  needles  and  awls  suited  to  the  job  ;  the  needles 
passed  in  and  out  at  regular  intervals,  apparently  without 
effort,  makes  sewing  seem  simple.  A  surgeon  rarely 
sews  with  the  same  simplicity  as  a  sewing -maid.  He 
does  not  tie  knots  with  the  same  certainty  as  sailors. 
Many  surgeons  fumble  over  knots  ;  yet  it  is  a  matter 
of  importance.  A  slipping  ligature  or  a  slack  suture 
has  on  many  occasions  led  to  death.  To  insert  sutures 
regularly  and  tie  them  sufficiently  tight  to  prevent  them 


Fig.  6. — A  loose  shoe 
string. 
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A  SURGEON’S  LAMENT 


slipping,  and  not  so  tight  as  to  strangle  the  included  tissue, 
requires  much  practice.  I  have  watched  surgeons  critically 
for  many  years,  and  have  seen  some  who  rarely  tie  a  knot 
satisfactorily. 

Digital  clumsiness  is  as  much  a  defect  as  colour-blindness, 
but  more  obvious. 

The  evil  consequences  of  loose  knots  are  outdone  by  the 
malicious  influence  of  dirty  ligatures  and  sutures.  It  is 
common  observation  to  watch  children  on  their  way  to 
school  stopping  and  stooping  to  fasten  a  loose  shoe-string. 
Post-operative  haemorrhage  due  to  a  loose  knot  is  a  common 
event  familiar  to  every  house-surgeon  ;  hence  the  surgeon’s 
lament  : 


My  fingers  ache  with  tying  many  knots, 

On  catgut,  tendon,  silk,  and  linen  threads, 

And  examining  patients  in  their  cots 

Or  stitching  wounds  in  faces,  limbs,  and  heads. 
A  slipping  ligature  might  disgrace  me, 

Filling  a  recent  wound  with  ugly  clot, 

And  filling  my  mind  with  anything  but  glee, 

By  bringing  the  patient  to  a  state  of  shock. 
Perchance  I  might  commit  felo-de-se. 

Even  be  drawn  into  a  court  of  law, 

And  rather  than  count  failure  don’t  you  see, 

It  would  be  wise  to  close  the  surgery  door  : 

For  many  patients  in  these  busy  days, 

Though  glad  to  be  heal’d  are  too  shy  to  praise. 


FAITH  IN  DRESSINGS 

The  last  appanage  of  an  operation  which  surgeons  will 
discard  is  dressings.  It  is  a  curious  tradition  that  wounds 
require  dressings  and  bandages.  In  civilised  life  it  has 
become  a  cult  to  supply,  roll,  and  apply  bandages  to 
wounded  friends  or  foes.  In  uncivilised  countries  bandages 
are  ill  understood.  Papuan  savages,  when  assisting  explorers, 
cut  themselves  with  European  axes  and  knives  before  they 
learnt  the  sharpness  of  such  tools.  Their  wounds  healed 
quickly  with  ordinary  clean  methods,  although  the  Papuans 
took  off  the  bandages  and  used  them  for  personal  adornment 
Wollaston). 

In  our  domestic  life  it  is  usual  to  apply  a  linen  rag,  the 
softer  the  better,  to  a  cut ;  its  cleanliness  was  secondary  to 
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its  softness.  The  carpenter,  when  he  cuts  himself  at  work, 
takes  a  thin  shaving  of  wood,  dips  it  in  warm  glue,  and 
seals  the  wound.  The  carver  and  gilder  in  similar  circum¬ 
stances  applies  a  strip  of  gold-beater’s  skin  ;  this  is  made 
from  the  caecum  of  the  ox.  The  farm  labourer  applies  a 
plug  of  chewed  tobacco  to  check  bleeding  ;  sometimes  a 
cobweb.  Primitive  man  binds  up  his  wounds  with  leaves, 
blades  of  grass,  or  bast.  Surgeons  formerly  used  adhesive 
plaster.  When  bacteriology  revealed  the  swarms  of  disease- 
provoking  germs  in  the  air  surrounding  human  habitations 
surgeons  taxed  their  wits  to  devise  means  for  excluding 
them  from  wounds.  This  idea  loomed  in  their  minds  : 
Motes  dancing  in  the  air  are  dear  to  poets  but  inimical  to 
successful  surgery.  Lister  endeavoured  to  render  air  in  the 
vicinity  of  the  operating  area  germ -free  by  impregnating 
it  with  chemical  vapour.  The  skin  area  concerned  in  the 
operation  was  treated  with  an  antiseptic  to  make  it  germ- 
free.  After  the  operation  it  was  swathed  in  expensive, 
clumsy,  and  uncomfortable  dressings  and  bandages.  Anti¬ 
septics  are  powerless  to  destroy  bacteria  in  living  tissues. 
Realising  the  discomforts  of  surgical  dressings  for  wounds, 
and  the  inability  of  excluding  air  from  operation  wounds, 
I  have  for  the  last  ten  years  abandoned  dressings  for  dry 
wounds.  By  this  I  mean  wounds  where  there  is  no  leakage 
of  blood,  serum,  saliva,  cerebro-spinal  fluid,  bile,  urine,  pus, 
or  faeces. 

Where  drainage  is  unnecessary,  dressings  are  unnecessary. 
Once  daily  the  line  of  incision  and  the  sutures  are  smeared 
lightly  with  tincture  of  iodine,  or  a  similar  antiseptic,  and 
left  exposed  to  air,  or  merely  in  contact  with  clean  under¬ 
clothes.  The  results  are  excellent — the  wound  heals  rapidly, 
safely,  and  soundly  with  minimum  discomfort  and  minimum 
expense. 

It  is  important  to  keep  bacteria  out  of  a  wound.  Surgeons 
know  that  the  methods  employed  in  bacteriological  rooms 
for  sterilising  apparatus  are  ideal  for  the  operating  room — 
the  application  of  heat  by  boiling  or  baking  ;  all  instru¬ 
ments,  dabs,  sutures,  and  ligatures  are  sterilised  by  heat. 
The  hardest  lesson  came  last.  The  most  dangerous  agents 
in  the  performance  of  an  operation  were  the  unclean  hands 
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SURGERY— A  SIMPLE  CRAFT 


of  the  surgeon  and  his  assistants.  An  uncontrollable  factor 
in  an  operation  is  the  pre-existing  sepsis  in  the  patient. 
Pasteur’s  influence  is  not  limited  by  the  recognition  of  the 
microscopic  agents  of  disease.  His  laboratory  methods 
revolutionised  surgical  technique  as  well  as  those  of  the 
winepress,  distillery,  dairy,  and  sewage  farm.  In  spite  of  all 
advances  operative  surgery  remains  a  simple  craft.  It  is 
impossible  to  estimate  how  much  greater  would  have  been 
the  sum  of  human  happiness  if  surgeons  had  appreciated  the 
value  of  simple  cleanliness  in  their  operative  work  and  in 
the  simple  matter  of  keeping  clean  their  hands.  A  lecture  on 
modern  surgical  technique  appropriately  ends  with  a  Lis  - 
terian  doxology  : — It  is  undeniable  that  the  edifice  of  aseptic 
surgery  rests  on  a  solid  foundation  ;  it  is  a  glorious  inheri¬ 
tance  and  Lister’s  greatest  monument. 
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CHAPTER  II 
FAITH  IN  DRUGS 
ATTIC  SALT  FOR  GALL-STONES 

The  Lloyd- Roberts  Memorial  Lecture  delivered  at  Manchester 

A  chance  observation  in  natural  history  by  a  boy  may 
influence  him  in  a  particular  line  of  study.  My  father, 
learning  that  pearls  occur  in  freshwater  mussels,  led  us  to 


Fig.  7. — Aegagropile  from  the  stomach 
of  a  cow.  The  spiral  arrangement 
of  the  hair  is  due  to  peristaltic 
movement.  (Museum,  Royal  Col¬ 
lege  of  Surgeons.) 

collect  from  the  moat  a  bushel  of  mussels,  and  after  care¬ 
fully  searching  them  he  found  one  pearl  as  big  as  a  grain 
of  mustard  seed.  This  simple  experience  quickened  in  me 
an  interest  in  animal  concretions,  especially  pearls,  bezoars, 
aegagropiles  (Fig.  7),  and  finally  gall-stones.  The  museum 
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ANIMAL  CONCRETIONS 


Fig.  8. — A,  Bezoar  in  section.  The  nucleus  consists  of  twigs. 
(Natural  size.)  B,  Pearl  in  section,  magnified  (Rubbel). 
C,  Gall  stone  in  section.  It  consists  mainly  of  cholesterol. 
(Natural  size.) 


of  the  Royal  College  of  Surgeons  of  England  possesses  a 
large  collection  of  animal  concretions  which  was  well  dis- 


BEZOARS 


17 


played  and  admirably  catalogued  by  Thomas  Taylor  in  1845. 
It  contains  among  other  things  : 

Gall-stones  from  women,  men,  and  apes, 

Enteroliths  from  cows  and  snakes  ; 

Vesical  stones  from  cats  and  dogs, 

And  calculi  from  boys  and  hogs. 

Oat-hair  concretions  found  in  man, 

Bezoars  from  wild-goat,  calf,  and  ram  ; 

JEgagropiles  of  many  styles, 

From  women,  girls,  and  crocodiles. 

Bezoars  and  enteroliths  have  an  interest  for  mankind. 
They  form  in  the  alimentary  canal  of  mammals,  birds, 
reptiles,  amphibia,  and  fishes.  They  are  common  in  goats, 
calves,  and  horses,  especially  millers’  hordes.  A  foreign 
body  such  as  a  chip  of  wood,  or  metal,  a  button,  nail,  or 
fruit-stone,  serves  as  a  nucleus  and  becomes  embedded  in 
hairs  which  mammals  lick  from  their  skins  and  swallow. 
In  many  instances  the  foreign  body  is  encased  in  a  deposit  of 
triple  phosphates  which  forms  a  hard  stone-ball.  The  deposit 
is  often  arranged  in  concentric  layers.  The  example  repre¬ 
sented  in  Fig.  8  is  as  big  as  a  cricket-ball ;  I  have  seen  one  a 
foot  in  diameter,  and  it  was  used  as  a  door-stop  in  a  museum. 

Bezoar  powder  is  highly  prized  as  a  remedy  in  many 
countries.  In  the  Dispensatory  of  the  Royal  College  of 
Physicians,  1746,  will  be  found  an  account  of  a  famous 
remedy  known  as  “  pulvis  e  chelis  cancrorum  compositus,” 
containing  tips  of  crab’s  claws,  prepared  pearls,  and  red 
coral.  This  was  converted  into  “  pulvis  bezoardicus  ”  by  the 
addition  of  powder  obtained  from  an  Oriental  bezoar.  This 
mode  of  prescribing  the  powder  arose  from  the  fact  that 
bezoar  powder,  being  costly,  was  sometimes  clandestinely 
omitted.  In  order  to  heighten  the  virtue  of  the  powder  it 
was  directed  to  be  made  into  pellets  with  the  jelly  of  vipers. 
It  enjoyed  great  favour  for  the  treatment  of  epilepsy, 
jaundice,  melancholy,  contagious  fevers,  and  worms.  The 
crab’s  claws  powder  was  commonly  called  Gascoign’s  powder, 
after  its  inventor. 


FAITH  IN  DRUGS 

Next  to  belief  in  the  existence  of  a  future  place  of  per¬ 
manent  bliss,  nothing  is  more  deeply  rooted  in  the  mind 
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HELL-BROTH 


of  man  than  faith  in  drugs.  Among  uncivilised  tribes  the 
medicine-man  is  of  great  importance,  and  the  filthy  things 
he  prescribes  are  swallowed  by  members  of  the  tribe  with 
confidence.  In  England,  in  Shakespeare’s  time,  many 
remedies  were  of  the  same  nature  as  those  forming  the 
stock-in-trade  of  the  African  medicine-man.  Some  idea  of 
their  nature  may  be  gathered  from  the  list  of  the  ingre¬ 
dients  for  the  hell-broth  in  the  famous  cauldron  scene  in 
Macbeth.  In  addition  to  hemlock  root,  gall  of  goat,  and 
slips  of  yew,  it  contained  : 

Eye  of  newt,  and  toe  of  frog, 

Wool  of  bat,  and  tongue  of  dog, 

Adder’s  fork,  and  blindworm’s  sting, 

Lizard’s  leg,  and  owlet’s  wing. 

The  Pharmacopoeia  of  1746  had  little  to  boast  of  in  com¬ 
parison  with  the  odd  commodities  of  a  witch’s  stew.  It 
contained  in  addition  to  other  curious  remedies  : 

Pulvis  e  chelis  cancrorum  compositus, 

Jus  viperinum,  vin,  viperinum, 

Chalybis  rubigo  preparata , 

Pit,  saponacea,  pulv.  bezoardicus. 

There  is  great  virtue  in  a  Latin  prescription  ;  it  looks  like  an 
exorcism  (Dean  Inge).  The  above  prescriptions,  stript  of 
dog-Latin  phraseology  and  writ  in  witch  jargon,  run  : 

Claws  of  crabs,  and  pearls  ground  fine, 

Viper  broth,  and  viper  wine, 

Steel  filings,  and  their  dried  rust, 

Pills  of  soap,  and  bezoar  dust. 

In  1900  I  was  much  amused  when  a  distinguished  Fellow 
of  the  Royal  College  of  Physicians  recommended  me  to  give 
a  man  soap-pills  with  the  “  intention  ”  to  promote  the 
escape  of  a  gall-stone,  presumably  impacted  in  the  common 
bile-duct,  instead  of  removing  it  by  operation.  We  laugh 
at  the  Chinese  vendor  of  quack  remedies  who  sells  at  a  high 
price  scrapings  from  the  fossilised  bones  of  antediluvian 
monsters  which  he  calls  dragon’s  bones,  to  be  swallowed  by 
rich  and  poor,  forgetful  of  the  fact  that  some  of  our  most 
potent  remedies  are  derived  from  fossilised  trees  and  plants 
— coal. 

Some  drugs  used  to-day,  and  professionally  sanctioned, 
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are  remnants  of  a  lingering  faith  in  the  medicinal  value 
of  animal  secretions  and  concretions.  It  is  true  that  bezoar 
powder  is  no  longer  prescribed  by  orthodox  physicians,  but 
musk,  a  secretion  from  the  musk-deer,  is  recommended  as 
an  antispasmodic  for  hysterical  maidens.  Ox-gall,  as  a  cure 
for  jaundice,  still  stands  in  the  druggist’s  list,  in  spite  of 
the  activity  of  surgeons  in  removing  obstructions  from 
the  common  bile-duct. 

PEARLS 

The  pearl,  an  ornament  associated  in  all  civilised  coun¬ 
tries  with  beauty  and  riches,  is  formed  on  the  same  principle 
as  a  bezoar.  The  nucleus  may  be  an  intestinal  parasite,  a 
grain  of  sand,  or  a  small  fish  entombed  in  layers  of  pearl 
substance — aragonite — arranged  as  in  a  bezoar  (Fig.  8,  B). 
The  discovery  of  a  parasite  as  the  nucleus  of  a  pearl  led 
Raphael  Dubois,  in  1901,  to  describe  the  pearl  as  the  bril¬ 
liant  sarcophagus  of  a  worm  !  Pearls  were  formerly  used  as 
remedies  ;  seed  pearls  were  swallowed  whole.  Scrapings 
from  pearls  served  as  ingredients  in  an  electuary  prescribed 
for  its  stimulant  and  restorative  properties  by  Arabian 
physicians,  and  the  compound  powder  of  crab’s  claws  of  the 
British  Pharmacopoeia  contained  prepared  pearls  and  red 
coral.  Human  credulity  in  regard  to  animal  concretions  has 
not  spared  even  ambergris,  a  fragrant  pathological  product 
found  in  the  guts  of  sperm  whales.  It  was  formerly  in  favour 
as  an  aphrodisiac,  and  is  still  used  in  the  East  by  cooks  for 
flavouring  dishes,  in  Italy  for 
spicing  wine,  and  in  England 
for  scent,  soap,  and  pomatum. 

OTOLITHS 

The  curious  pearly  bodies 
found  in  the  internal  ear  of 
fishes,  known  collectively  as  Fig.  9. — The  otolith  of  a  plaice 

otoliths,  exhibit  on  microscopic  section  prepared  by  Allan 

examination  a  series  of  con-  Frost.) 

centric  spheres  regularly  arranged  around  a  central  nucleus. 
They  not  only  reproduce  the  physical  structure  of  pearls, 
but  agree  with  them  in  being  composed  of  aragonite  (calcium 
carbonite)  (Fig.  9).  Otoliths  are  used  by  the  natives  of  India 
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as  remedies  for  toothache  and  sore  eyes  ;  and  are  also  used, 
when  ground  to  powder  and  mixed  with  powdered  seed 
pearls,  as  remedies  for  skin  diseases.  The  powder  is  also 
swallowed  as  a  medicine. 

GALL-STONES 

Gall-stones  were  late  in  attracting  attention,  not  only 
from  naturalists,  but  also  from  physicians,  pathologists,  and, 
last  of  all,  surgeons.  The  nature  of  gall-stones  was  ill  under¬ 
stood  until  the  French  chemist  Chevreul  discovered  the 
crystallisable  fatty  body  now  known  as  cholesterol.  Chevreul 
recognised  it  as  the  chief  constituent  of  gall-stones,  and  laid 
the  foundation  of  our  knowledge  of  biliary  concretions.  Gall¬ 
stones  are  often  formed  of  spheres  arranged  concentrically 
around  a  nucleus,  as  in  pearls  and  bezoars  (Fig.  8,  C).  The 
soft  brown  masses  sometimes  found  in  the  gall-bladder  of 
oxen  have  been  used  as  drugs  by  apothecaries  and  as  pigment 
by  artists. 

Modern  surgery  is  responsible  for  a  great  increase  in  our 
knowledge  of  man’s  viscera.  This  is  true  of  the  gall-bladder. 
It  is  established  that  gall-stones  are  mainly  formed  in  the 
gall-bladder.  This  receptacle  is  liable  to  several  forms  of 
infection,  and  the  presence  of  gall-stones  in  the  gall-bladder 
and  the  associated  ducts  leads  to  consequences  which  not 
only  cause  discomfort,  inconvenience,  and  pain,  but  imperil 
health  and  life  in  various  ways.  Early  in  my  surgical  work 
I  became  convinced  of  the  advantage  to  the  patient  of 
removing  the  gall-bladder  in  preference  to  draining  it,  when 
infected  and  occupied  by  concretions  ;  this  attitude  is  sup¬ 
ported  by  recent  researches  into  the  mode  of  formation  of 
gall-stones.  I  urged  the  advantages  of  removing  calculous 
gall-bladders  at  the  meeting  of  the  British  Medical  Associa¬ 
tion  at  Exeter,  1907. 

The  study  of  animal  concretions  throws  some  light  on  the 
physical  and  chemical  processes  concerned  in  their  produc¬ 
tion.  Like  hailstones,  bezoars,  and  urinary  calculi,  gall¬ 
stones  are  formed  around  a  core,  and  for  a  long  time  it  has 
been  accepted  by  surgeons  that  this  core,  or  nucleus,  may 
be  a  clump  of  shed  epithelium,  mixed  with  pigment,  crystals 
of  cholesterol,  or  a  cluster  of  bacteria  ;  infection  of  the  gall- 
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bladder  is  a  primary  factor  in  the  production  of  gall-stones. 
During  the  last  twenty  years  investigations  relating  to  this 
matter  conducted  by  Aschoff,  McNee,  and  Rovsing,  indicate 
that  sepsis  is  not  a  common  cause  of  gall-stones,  but  sepsis 
is  a  serious  sequel  of  gall-stones.  Stasis  of  the  bile  in  the 
gall-bladder,  by  permitting  the  separating  out  of  the  con¬ 
stituents  from  the  bile,  is  also  an  important  factor  in  the 
production  of  these  concretions.  When  a  gall-bladder  con¬ 
taining  gall-stones  becomes  septic  the  infection  leads  to  an 
excess  of  lime  salts  in  the  bile,  and  these  salts  coat  the  stones 
with  mantles  of  chalk. 

These  investigations  teach  that  the  majority  of  gall-stones 
arise  in  the  gall-bladder.  Rovsing  believes  that  the  faceted 
shape  of  gall-stones  is  not  due  to  the  mutual  pressure  of 
concretions  one  upon  the  other  by  the  spasmodic  clutch  of 
the  gall-bladder..  He  suggests  that  the  facets  are  the  expres¬ 
sion  of  the  intrinsic  properties  of  certain  gall-stones,  just  as 
in  the  urinary  bladder  the  oxalate  stone  is  spherical  while 
the  urate  stone  is  oval.  He  also  suggests  that  the  core  of  a 
gall-stone  is  formed  of  bile  pigment.  Such  views  destroy 
the  picturesque  simile  that  a  gall-stone  is  the  tomb  of  a 
clump  of  bacteria.  In  spite  of  the  difference  of  opinion 
among  men  who  have  studied  the  modes  in  which  gall-stones 
form,  this  seems  clear  :  temporary  bacterial  cholecystitis 
associated  with  concentration  and  stagnation  of  bile  is  a 
frequent  cause  of  gall-stones.  The  occurrence  of  chalk  in 
gall-stones  is  of  clinical  value  ;  it  facilitates  the  detection  of 
stones  in  the  living  body  by  radiology  and  simplifies  diagnosis 
in  an  extraordinary  fashion. 

CHOLECYSTOTOMY 

In  1879  Lawson  Tait  deliberately  opened  a  woman’s  gall¬ 
bladder  and  removed  a  gall-stone  impacted  in  the  cystic 
duct.  This  marked  the  beginning  of  gall-stone  surgery  in 
Great  Britain.  He  took  no  further  interest  in  the  extension 
of  this  class  of  surgery  and  was  content  with  the  simple 
method  of  cholecystotomy  ;  but  this  simple  experience  led 
his  acute  mind  to  realise  that  the  best  results  of  gall-stone 
surgery  were  obtained  in  conditions  unassociated  with 
jaundice.  The  removal  of  the  gall-bladder  seemed  to  Tait 
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radically  absurd,  wholly  unnecessary,  and  might  have  a 
deleterious  influence  on  the  health  of  the  patient. 

It  soon  became  clear  to  other  surgeons  that  there  were 
disadvantages  connected  with  cholecystotomy — the  mere 
draining  of  the  gall-bladder  through  an  external  opening — 
because  the  liver  excretes  40  oz.  of  bile  in  twenty-four  hours. 
The  bile  normally  drains  into  the  intestine,  the  fluid  part  is 
absorbed,  and  the  colouring  matter  mingles  with  the  fseces. 
When  bile  escapes  through  a  fistula  to  be  collected  in  a 
bottle,  or  caught  in  cotton- wool  or  gauze,  it  is  a  nuisance. 
In  1894  a  medical  student  submitted  to  cholecystotomy  for 
calculous  obstruction  :  the  fistula  has  been  discharging 
mucus  and  bile  to  the  present  time — thirty  years.  This  man 
clings  obstinately  to  his  gall-bladder,  and  has  used  more  than 
a  ton  of  cotton-wool  for  absorbing  the  escaping  bile. 

Many  surgeons  have  agreed  that  when  a  gall-bladder 
contains  an  apparently  solitary  calculus  it  is  sufficient  to 
remove  the  stone.  Experience  teaches  that  it  is  difficult 
to  decide  in  the  course  of  an  operation  that  the  stone  is 
solitary.  When  gall-stones  exist  in  hundreds  and  the  gall¬ 
bladder  resembles  a  bag  containing  shot,  who  can  be  sure 
that  he  has  emptied  it  ?  The  sutures,  used  to  secure  the  edges 
of  the  opening  in  the  gall-bladder  to  the  margins  of  the 
incision  in  the  abdominal  wall,  become  encrusted  with 
cholesterol  paste  and  bilirubin  calcium  ;  such  things  are  as 
unpleasant  as  gall-stones.  These  sequelae  are  well  known. 
Experience  and  observation  have  taught  surgeons  that  the 
majority  of  gall-stones  are  formed  in  the  gall-bladder,  and 
it  is  wise  to  remove  this  troublesome  pocket  when  it  has 
acquired  the  habit  of  moulding  gall-stones.  Surgeons  agree 
in  the  truth  expressed  in  the  epigram,  “  A  gall-bladder  that 
has  been  subjected  to  a  cholecystotomy  is  a  liability  rather 
than  an  asset.”  In  the  early  years,  when  draining  a  calcu¬ 
lous  gall-bladder  was  the  rule,  surgeons  sometimes  suggested 
that  recurrence  of  gall-stones  was  an  extremely  rare  event. 
Few  hold  this  opinion  to-day.  I  have  removed  the  gall¬ 
bladder  from  many  patients  who  have  been  submitted  to 
cholecystotomy  by  various  surgeons,  and  found  gall-stones 
therein.  In  1889  Knowsley  Thornton  removed  from  the 
common  bile-duct  of  a  spinster  a  large  gall-stone  and  one 
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from  her  gall-bladder,  which  was  shrunken  and  useless.  In 
19131  removed  from  the  ampulla  of  this  woman  a  gall-stone, 
in  shape  like  a  blunt  cone,  with  a  vertical  height  of  3  cm.  and 
a  circumference  at  the  base  of  4  cm.  (Fig.  10).  The  common 
duct  admitted  my  forefinger  easily. 

Some  of  the  reasons  urged  for  the  retention  of  the  gall¬ 
bladder  are  odd.  A  Canadian  surgeon  stated  that  an 
individual  with  a  gall-bladder  sleeps  better  than  one  who 
has  lost  it.  Another  reason,  equally  odd,  relates  to  a  woman 
with  intestinal  obstruction  ;  her  gall-bladder  was  opened 
and  she  was  fed  for  five  days  through  the  cholecystotomy 
opening,  and  finally  recovered.  Once  I  found  the  gall¬ 
bladder  useful  in  a  surgical  emergency  in  a  man  with  a 
perforated  duodenal  ulcer.  The  tissues  around  the  hole 
were  so  rigid  that  I  could  not  infold  the  bowel.  In  this 
dilemma  I  plugged  the  hole  with  the  gall-bladder,  secured 
it  in  position  with  a  few  stitches,  and  performed  a  routine 
gastro-jejunostomy.  The  man  recovered  in  spite  of  the 
insult  to  his  gall-bladder.  Hamlet  reminds  Horatio  that 
the  toe  of  the  peasant  comes  so  near  the  heel  of  the  courtier 
he  galls  his  kibe.  Certainly  the  gall-bladder  might  com¬ 
plain  of  being  put  to  a  base  use  in  these  terms  : 

Although  I  hold  the  bile  as  in  a  butt 
It  is  too  mean  to  use  me  as  a  bung 
To  plug  an  opening  in  a  leaking  gut. 

It  is  unwise  to  argue  from  an  isolated  experience  that  a 
patient  should  be  advised  to  keep  a  diseased  gall-bladder 
against  a  similar  contingency. 

CHOLECYSTECTOMY 

Reflection  on  the  development  of  surgery  in  relation  to 
what  is  called  visceral  surgery  teaches  this — nearly  all  the 
methods  of  dealing  with  what  were  called  encysted  dropsies 
followed  nearly  the  same  order.  They  began  with  tapping 
frequently  repeated  ;  then  incision  and  drainage,  the 
margins  of  the  artificial  openings  made  in  the  cyst  wall  being 
stitched  to  the  edges  of  the  parietal  incision.  Since  the 
discovery  of  anaesthetics  and  the  use  of  reliable  ligatures, 
complete  removal  (extirpation)  of  cysts  has  been  adopted, 
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with  comfort  and  safety  to  patients.  Drainage  methods 
were  employed  for  ovarian  cysts,  hydatid  colonies,  hydro¬ 
nephrosis,  and  dropsical  distensions  of  the  gall-bladder. 
No  one  uses  such  methods  to-day  for  ovarian  cysts  or  hydro- 
nephrotic  kidneys,  and  they  are  removed  with  little  risk 
throughout  the  civilised  world. 

The  operation  for  removing  the  gall-bladder — cholecystec¬ 
tomy — has  passed  through  a  groping  stage,  then  a  period  of 
extreme  specialisation,  ending  in  broad  generalisation.  The 
first  time  I  met  Lister  in  consultation  was  over  a  patient 
with  calculous  cholecystitis,  and  I  wished  to  remove  the  gall¬ 
bladder.  Lister  agreed  with  the  diagnosis,  but  dissented 
in  regard  to  operative  interference,  for  these  reasons  :  When 
the  abdomen  is  opened  and  nothing  big  removed  it  is  very 
difficult  to  secure  the  abdominal  wound  safely.  He 
explained  to  me  that  his  own  experience  in  this  matter  had 
been  very  sad.  I  am  old  enough  to  have  seen  the  evil 
results  when  abdominal  incisions  failed  to  unite  by  primary 
union,  and  it  is  a  privilege  to  have  lived  to  see  Listerian 
principles  of  wound  treatment  universally  accepted,  and 
abdominal  incisions  heal  as  readily  as  surgical  incisions  of 
the  face  and  limbs. 

For  twenty  years  I  have  consistently  followed  the  prac¬ 
tice  of  removing  the  gall-bladder  when  occupied  by  gall¬ 
stones,  pus,  or  infected  bile.  Many  surgeons  only  remove 
it  when  cholecystotomy  is  impracticable,  and  many  hesitate 
to  remove  it  in  the  condition  known  as  acute  septic  cholecys¬ 
titis.  The  best  results  follow  cholecystectomy  for  septic 
cholecystitis. 

Tanner  (1924)  analysed  117  consecutive  cases  of  gall¬ 
stones,  operated  on  in  Guy’s  Hospital,  and  found  that 
patients  submitted  to  cholecystectomy  were  half  as  long  in 
the  hospital  as  those  submitted  to  cholecystotomy.  The 
advantages  of  cholecystectomy  are  “  even  more  striking 
when  the  patients  themselves  are  seen  ”  in  preference  to 
trusting  reports. 

An  important  fact  in  regard  to  diseases  of  the  gall-bladder 
revealed  by  modern  surgery  concerns  cancer  of  this 
receptacle.  Thirty  years  ago  primary  cancer  of  the  gall¬ 
bladder  was  regarded  as  a  rare  disease  ;  few  specimens  were 
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available  for  study,  and  all  of  them,  in  pathological  museums, 
were  spoils  from  the  dead-house.  To-day  primary  cancer  of 
the  gall-bladder  is  known  to  be  a  frequent  disease  and 
rebellious  to  surgical  treatment  ;  it  is  often  found  in  gall¬ 
bladders  excised  for  gall-stones,  and  its  presence  unsuspected 
until  the  parts  are  examined  in  the  laboratory.  Gradually 
it  has  been  established  that  in  95  per  cent,  of  cancerous 
gall-bladders,  gall-stones  are  also  present.  It  is  a  fact  that 
gall-bladders  submitted  to  cholecystotomy  for  gall-stones 
and  drained  temporarily,  or  permanently,  are  liable  to 
become  cancerous.  This  is  a  strong  reason  for  removing  the 
gall-bladder  when  patients  suffer  from  calculous  cholecystitis. 


VAGARIES  OF  THE  GALL-BLADDER 


Some  of  the  abnormal  relations  of  gall-bladders  give  rise 
to  clinical  puzzles.  The  fundus  of  a  gall-bladder  has  been 
found  strangulated  in  the  sac  of  a  right  femoral  hernia. 


(Museum,  St.  Bar¬ 
tholomew’s  Hospital). 
In  a  sexagenarian 
spinster,  under  my 
observation,  the  gall¬ 
bladder  containing 
many  calculi  could  be 
easily  felt  through 
the  thin  abdominal 
wall,  and  the  gall¬ 
stones  made  to  grate 
together  in  the  course 
of  a  clinical  examina- 


Fig.  10. — Two  gall-stones  (natural  size).  The 
larger  was  removed  from  the  common 
bile  duct  of  a  spinster.  The  faceted  stone 
was  removed  from  the  ampulla  of  a 
spinster,  aged  fifty,  who  had  shown  no 
signs  of  jaundice.  A  fistula  existed 
between  the  gall  -  bladder  and  colon. 
(Museum,  Middlesex  Hospital.) 


tion.  A  gall-bladder  may  be  so  mobile  that  it  rotates 
and  twists  its  narrow  neck  like  a  rope.  In  size,  a  gall¬ 
bladder  with  its  cystic  duct  obstructed  with  a  calculus, 
may  become  so  distended  with  mucus  as  to  reach  the 
pelvis  and  resemble  in  clinical  characters  an  ovarian  cyst. 
Lawson  Tait  began  an  operation  under  the  impression  that  he 
was  dealing  with  an  ovarian  cyst  ;  his  astonishment  was 
great  when  he  discovered  it  to  be  a  gall-bladder  converted 
into  a  huge  mucocele.  The  cystic  duct  was  obstructed  by  a 
solitary  gall-stone  and  the  gall-bladder  contained  eleven 
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pints  of  fluid.  Distended  gall-bladders  of  twice  and  thrice 
this  capacity  have  been  reported  by  Collinson  and  Terrier. 
A  similar  experience  occurred  in  my  practice  ;  I  expected  to 
find  a  large  subserous  cystic  fibroid,  but  found  a  huge 
calculous  and  cancerous  gall-bladder  in  contact  with  the 
fundus  of  the  uterus. 

When  the  gall-bladder  is  converted  into  a  mucocele  with 
thin  translucent  walls  its  removal  is  a  simple  surgical 
exercise.  When  it  resembles  a  big  red  sausage  with  thick 
walls,  and  as  tense  as  the  parchment  of  a  well-tuned  drum, 
it  startles  the  novice  in  surgery.  In  such  a  condition  the 
stripping  of  the  gall-bladder  from  its  bed  in  the  liver  is 
easily  accomplished,  and  with  little  bleeding,  because  the 
hepatic  vessels  in  immediate  relation  with  it  are  throm¬ 
bosed  ;  however,  the  cystic  artery  in  such  conditions  often 
bleeds  viciously  and  may  delude  the  surgeon  into  the  idea 
that  he  has  cut  the  hepatic  artery.  It  is  worth  remembering 
that  the  surface  of  the  liver,  stripped  by  the  removal  of  a 
simple  mucocele,  will  often  bleed  more  freely  than  after  the 
removal  of  an  infected  gall-bladder.  When  the  detachment 
exposes  a  wide  area  of  the  liver,  bile  sometimes  leaks  from 
small  bile-ducts  thus  damaged,  sometimes  so  freely  for 
twenty  four  hours  or  more  as  to  raise  the  suspicion  that  the 
ligature  has  slipped  off  the  cystic  duct. 

COMPLICATIONS  OF  CHOLECYSTECTOMY 

An  important  complication  of  calculous  cholecystitis  is 
fistulous  union  of  the  gall-bladder  and  colon  due  to  ulcera¬ 
tion  and  escape  of  gall-stones  into  the  gut.  A  gall-stone 
which  slips  into  the  colon  in  this  way  may  be  as  big  as  a 
bantam’s  egg.  The  museum  of  St.  Mary’s  Hospital,  London, 
contains  a  segment  of  pelvic  colon  with  a  gall-stone  of  this 
size  impacted  in  it,  and  with  fatal  consequences.  Many 
stones  escape  through  fistulous  openings  in  the  gastro¬ 
intestinal  tract,  to  the  permanent  advantage  of  the  patient. 
The  orifice  of  escape  in  such  a  complication  shrinks  to  a 
narrow  funnel  and  this  occasionally  resembles  a  cord.  In 
dealing  with  apparently  solid  cords  a  ligature  should  care¬ 
fully  be  applied  ;  a  narrow  channel  communicating  with 
the  gut  may  exist  in  it  and  be  sufficient  to  set  up  local 
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sepsis,  illustrating  the  maxim — a  small  leak  neglected  may 
sink  a  great  ship. 

Nothing  seems  more  surely  established  in  clinical  observa¬ 
tion  than  the  idea  that  complete  obstruction  of  the  common 
bile-duct  is  inevitably  followed  by  jaundice.  A  spinster, 
aged  fifty,  complained  of  a  pain  in  the  region  of  the  gall¬ 
bladder.  She  was  thin  and  I  could  feel  a  gall-stone  in  the 
position  of  the  common  bile-duct.  There  was  neither  sign 
nor  history  of  jaundice.  I  removed  a  large  stone  from  the 
common  duct  which  had  completely  plugged  it  (Fig.  10). 
The  gall-bladder  adhered  to  and  communicated  freely  with 
the  transverse  colon.  In  this  woman  the  bile  found  its  way 
to  the  gall-bladder  by  the  cystic  duct  and  dribbled  through 
the  fistula  into  the  gut,  to  the  patient’s  temporary  advan¬ 
tage.  As  the  removal  of  the  stone  reopened  the  natural 
outlet  for  the  bile,  I  removed  the  gall-bladder  and  closed 
the  hole  in  the  colon.  The  woman  reported  herself  in  good 
condition  ten  years  afterwards. 

The  gall-bladder  is  a  diverticulum  of  the  hepatic  duct. 
The  mere  loss  of  the  gall-bladder  is  unattended  with  sinister 
consequences,  and  it  is  occasionally  absent  in  man  as  a 
congenital  defect  without  causing  inconvenience.  Many 
mammals  and  birds  lack  a  gall-bladder.  Some  parrots  have 
a  gall-bladder  and  some  not.  Hamlet,  in  his  soliloquy  on 
the  First  Player,  says  : 

But  I  am  pigeon-liver’d  and  lack  gall 
To  make  oppression  bitter. 

Act  ii.,  2,  605. 

This  clearly  indicates  Shakespeare  knew  that  the  pigeon 
lacks  a  gall-bladder.  Absence  of  the  gall-bladder  neither 
causes  inconvenience  nor  shortens  life.  In  1906  I  removed 
the  gall-bladder  of  a  widow,  aged  seventy-six,  for  acute 
calculous  cholecystitis.  The  mucous  membrane  of  the  gall¬ 
bladder  was  thickly  beset  with  flakes  of  cholesterol  and 
glistened  like  the  tinselled  coat  of  Harlequin.  The  patient 
lives,  aged  ninety-four,  and  bids  fair  to  become  a  centenarian. 

RADIOGRAPHY  AND  GALL-STONES 

One  of  the  difficulties  in  persuading  patients  to  submit 
to  operative  treatment  for  suspected  gall-stones  was  uncer- 
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tainty  of  diagnosis.  “  Give  us  a  sign  ”  was  the  imperative 
and  persistent  demand.  Many  physicians  preferred  to  trust 
soap  pills  and  olive  oil  rather  than  the  scalpel.  The  posi¬ 
tion  has  changed.  Radiography  can  secure  shadows  on 
photographic  plates  which  indicate  not  only  the  presence  of 
gall-stones,  but  their  size  and  shape.  With  such  evidence 
patients  now  willingly  submit  to  surgery  ;  and,  as  a  rule, 
quick  healing,  freedom  from  leakage,  and  from  the  recur¬ 
rence  of  gall-stones,  with  quick  restoration  to  health  and 
usefulness,  are  the  usual  consequences  of  cholecystectomy. 
To  operate  for  acute  cholecystitis  and  not  remove  the  gall¬ 
bladder  is  as  reprehensible  as  operating  for  gangrenous  appen¬ 
dicitis  and  leaving  the  appendix. 

Ligatures  applied  to  the  cystic-duct  in  the  course  of 
removing  a  septic  gall-bladder  may  give  trouble.  Some  of 
them  escape  by  eroding  their  way  into  the  stomach,  duo¬ 
denum  or  colon,  thus  imitating  the  tricks  of  gall-stones  which 
succeed  in  escaping  from  the  gall-bladder. 

The  golden  rule  for  surgeons  to  observe  is  this  :  Examine 
the  main  ducts — cystic,  common,  and  hepatic — especially 
the  ampulla,  and  be  satisfied  they  are  free  of  concretions, 
remembering  always  :  An  undiscovered  concretion  in  the 
common  duct  will  wreck  a  cholecystectomy .  The  manifesta¬ 
tion  may  be  long  delayed,  but  it  will  surely  come.  Although 
the  medicine-man  can  point  to  some  wonderful  cures,  and 
sorcerers  can  cast  out  imaginary  devils,  neither  a  sorcerer 
nor  a  physician  can  expel  gall-stones. 


CHAPTER  III 


FOOD  AND  PHYSIC 

An  Address  delivered  at  Toronto  during  the  Centenary 
Festival ,  1927 

Food  may  be  defined  as  anything  which  sustains, 
nourishes  or  augments  the  body.  Physic  is  a  remedy  for 
disease.  It  is  impossible  to  draw  a  line  between  food  and 
physic.  From  the  earliest  times  it  has  been  the  custom  in 
all  countries  to  administer  to  sick  persons  parts  of  animals 
and  even  their  secretions  as  physic  for  disease. 

In  1654,  Nicholas  Culpeper,  gentleman,  student  in 
physick  and  astrology,  published  the  sixth  edition  of  The 
London  Dispensatory ,  a  curious  and  amusing  book,  containing 
much  advice  in  regard  to  living  creatures  and  their  secre¬ 
tions  for  their  use  as  remedies  for  many  affections.  His  list 
contains  among  other  living  things,  ants,  grasshoppers, 
scorpions,  wood-lice  (millipedes),  earthworms,  vipers,  frog’s 
liver,  scrapings  from  the  horn  of  the  unicorn,  the  tusk  of  an 
elephant,  and  the  hoof  of  an  elk,  brains  of  sparrows  and 
hares,  goose  grease,  bear’s  grease,  ambergris,  spermaceti, 
and  lard.  The  herbs  recommended  by  Culpeper  are  so 
numerous  that  they  may  be  comprehended  in  this  neat 
Kipling  couplet  : 

“  Anything  green  that  grew  out  of  the  mould 
Was  an  excellent  herb  to  our  fathers  of  old.” 

Out  of  the  ancient  hotch-potch  of  remedies  recommended 
in  the  Dispensatory  of  the  Royal  College  of  Physicians, 
London,  1746,  such  things  as  gum,  amber,  pearls,  crab’s 
claws,  viper  fat,  and  viper  wine,  ox-gall,  castor,  and  lard 
are  included.  To-day  physicians  of  repute  recommend  as 
physic  many  animal  extracts,  pituitrin,  adrenalin  and 
insulin,  costly  musk  from  the  musk  deer,  raw  liver  from 
calf  and  steer. 
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Ambergris  from  sick  sperm  whales, 

Rich  beef -tea  from  long  ox -tails. 

Honey  made  by  busy  bees, 

And  testes  from  chimpanzees. 

Truly,  the  old  faith  in  a  new  form. 

THE  GLANDULAR  PANTHEON 

One  of  the  most  important  discoveries  made  within  the 
memory  of  many  in  this  room  relates  to  those  glandular 
organs  possessed  by  man  in  common  with  amphibians, 
reptiles,  birds,  and  mammals,  known  as  ductless  glands. 
These  curious  bodies  puzzled  anatomists  for  centuries  ;  and 
physiologists  failed  to  assign  them  a  function.  One,  the 
pineal  gland,  was  regarded  by  a  famous  philosopher  as  the 
seat  of  the  soul.  Some  of  them  are  conspicuous,  but  the 
most  remarkable — the  pituitary  body — is  stowed  in  the  most 
inaccessible  recess  in  man’s  skull. 

It  is  now  established  that  the  secretions  of  the  ductless 
glands — pituitary,  thyroid,  adrenal — are  very  powerful, 
and  govern  the  growth  and  development  of  the  body.  They 
control  our  health  and  happiness  in  such  a  way  that  we  may 
describe  our  childhood,  adolescence  and  mentality  as  being 
governed  by  a  glandular  pantheon. 

The  pituitary  body  (hypophysis)  in  a  healthy  man  is  about 
the  size  of  a  cherry-stone.  In  a  giant  it  may  be  as  big  as  a 
walnut,  equal  to  the  bigness  of  the  pituitary  body  in  an 
Asiatic  elephant.  The  comparative  anatomy  of  the  hypo¬ 
physis  offers  an  interesting  field  for  investigation.  The  value 
of  ductless  glands  in  the  animal  economy  can  be  demon¬ 
strated  experimentally.  When  tadpoles  are  offered  ox 
thyroid  they  nibble  it  greedily,  and  in  these  circumstances 
the  time  required  for  their  transformation  into  frogs  is 
shortened  by  one-third  (Boulanger).  Thyroid  extract  given 
to  the  stunted  children  known  as  cretins  makes  them  grow, 
and  sometimes  transforms  them  into  efficient  citizens. 
Glandular  therapy  is  very  important,  and  there  are  reasons 
for  believing  that  a  biochemical  laboratory  may  become  as 
essential  to  a  hospital  as  the  dispensary.  • 

Whilst  physiologists  are  devoting  excited  attention  to 
ductless  glands  and  finding  new  wonders  at  every  stage,  they 
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are  apt  to  forget  in  their  excitement  the  debt  owing  to  glands 
with  ducts,  especially  the  udder  of  the  cow. 

MILK 

Two  of  the  earliest  recollections  of  English  children  are 
milk  and  cod-liver  oil — one  as  food,  the  other  as  physic. 
Medical  literature  abounds  in  references  to  accessory  food 
factors  called  vitamins,  especially  vitamin  A,  which  exists  in 
milk  and  cod-liver  oil.  It  is  also  present  in  green  plants, 
on  the  land  and  in  the  sea. 

Modern  biology  tells  us,  with  repeated  reiterations,  that 
plants  make  food  material  from  inorganic  soluble  substances, 
water,  and  carbonic  acid.  Animals  require  the  same  essen¬ 
tial  food  substances  as  plants,  but  must  obtain  it  from  plants. 
This  is  no  new  thing,  proud  Science  !  One  thousand  years 
before  Christ  the  Psalmist  sang  : 

He  causeth  the  grass  to  grow  for  the  cattle  and  herbs  for  the 
service  of  man  :  that  He  may  bring  forth  food  out  of  the  earth  ;  and 
wine  that  maketh  glad  the  heart  of  man,  and  oil  to  make  his  face  to 
shine  and  bread  which  strengtheneth  man’s  heart.  (Ps.  104.) 

Milk  is  an  important  food  substance  all  the  world  over,  and 
milk  of  the  cow  is  most  useful.  Its  constituents  render  it  a 
perfect  food  for  the  wants  of  the  young  for  whom  it  is  pro¬ 
vided.  Every  sucking  babe  is  a  little  cannibal  living  on  its 
mother.  Though  milk  in  some  form  is  a  universal  food,  it  is 
true  that  in  large  cities  it  may  be  described  as  the  most 
polluted  article  of  diet.  The  cow  is  a  useful  machine  for 
turning  grass  into  milk,  amazing  in  quantity  and  richness. 
She  spends  the  early  morning  in  cropping  grass  with  her 
tongue  and  teeth  and  collecting  it  in  the  paunch.  When 
this  compartment  of  her  complex  stomach  is  full  she  retires  to 
a  shady  spot  and,  reclining  on  her  side,  chews  the  cud.  With 
slight  flicks  of  her  flank  she  sends  bolus  after  bolus  of  sodden 
grass  from  the  paunch  up  the  gullet  to  her  mouth,  where  it  is 
ground  into  small  pieces  by  her  molar  teeth.  It  is  then 
reswallowed  and  unconsciously  propelled  to  the  manyplies 
(omasum)  for  thorough  trituration.  In  the  fourth  compart¬ 
ment  the  grass  is  submitted  to  the  action  of  gastric  juice  and 
rendered  fit  for  absorption.  Ultimately  it  is  withdrawn  as 
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milk  from  the  udder  by  a  calf,  a  milkmaid,  or  a  cowherd. 
The  stomach  of  cows  is  not  merely  a  churn  ;  it  is  also  an 
incubation  chamber  where  digestion  is  aided  by  bacteria. 
The  chief  defect  of  the  cow  as  a  milk-producer  is  the  great 
liability  of  the  udder  to  become  tuberculous  and  freely 
discharge  tubercle  bacilli  with  the  milk. 

COD-LIVER  OIL 

In  December,  1872,  H.M.S.  Challenger  set  out  on  an  explor¬ 
ing  expedition.  The  voyage,  which  lasted  four  and  a  half 
years,  is  without  parallel  in  the  history  of  research  for  the 
work  achieved  ;  nearly  twenty  years  were  required  to  work 
out  its  results.  In  the  course  of  the  voyage  it  was  discovered 
that  the  marine  flora  and  fauna  could  be  arranged  in  strata. 
Of  these  the  principal  is  known  as  the  plankton  (wanderers), 
and  includes  the  stratum  containing  living  forms  that  swim 
actively  with  the  aid  of  cilia,  and  those  that  are  carried  by 
currents,  or  float  at,  or  near,  the  surface  ;  all  of  which  may 
be  aptly  described  as  the  drifting  population  of  the  sea. 
The  animals  of  this  stratum  are,  for  the  most  part,  small  in 
size,  but  exist  in  enormous  numbers  and  serve  as  food  for  the 
larger  inhabitants  of  the  sea.  Many  live  as  parasites  on 
fishes  and  other  aquatic  animals. 

Just  as  our  meadows  vary  in  the  degree  of  growth  and 
luxuriance  of  grasses,  herbs  and  flowers,  so  the  species  and 
varieties  of  animals  vary  in  the  plankton.  In  the  plant 
world  there  is  a  period  of  rest  followed  by  a  procession  of 
flowers  and  fruit  from  April  to  August,  so  there  appear^  to 
be  seasonal  variations  in  the  fauna  of  the  plankton.  In  the 
winter  months  the  activities  of  marine  animals  are  low. 
Many  fishes  hibernate,  and  others  become  sluggish  and 
inert.  Living  on  their  reserves  to  produce  eggs  and  sper¬ 
matozoa,  they  become  thin.  In  the  spring  and  early  summer 
myriads  of  marine  animals  disport  in  the  surface  water, 
which  also  swarms  with  spawning  products — sperm,  ova, 
larvse,  in  a  manner  very  similar  to  the  stratum  of  the  atmo¬ 
sphere  in  immediate  relation  with  fertile  land  which  abounds 
in  insects,  bacteria,  and  pollen. 

It  may  seem  strange  that  creatures  of  the  plankton  could 
have  anything  in  common  with  the  health  of  children,  but 
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we  know  that  the  planktonic  fauna  is  the  original  source  of 
vitamin  A  in  cod-liver  oil. 

VITAMIN  A 

Reference  has  already  been  made  to  an  accessory  food 
factor  known  as  vitamin,  and  biochemists  tell  us  that  what 
they  call  vitamin  A  exists  in  milk  and  cod-liver  oil.  I  have 
given  the  leading  facts  of  milk  production  from  grass  by 
cows.  Cod-liver  oil  is  made  by  a  more  complicated 
method. 

Fishes,  like  mammals,  draw  the  whole  of  their  store  of 
vitamin  from  plants  :  it  is  contained  in  green  seaweeds — 
algae  which  are  eaten  by  the  fauna  of  the  plankton.  These 
small  creatures,  such  as  copepods,  amphipods,  decapods  and 
the  like,  are  devoured  in  enormous  numbers  by  squid  and 
certain  molluscs.  These  in  turn  are  eaten  by  cod  and  other 
fishes.  Nearly  all  fishes  are  carnivorous  and  devour  each 
other,  even  their  offspring  !  Eat  and  be  eaten  is  the  rule  of 
the  sea. 

THE  PASTURES  OF  THE  SEA 

Whales,  mammals  wonderfully  adapted  to  live  in  the  sea, 
yield  animal  substances  in  quantities  sufficiently  valuable  to 
make  them  worth  capture..  They  are  not  only  the  largest 
mammals  known,  but  the  fattest.  Hair  is  as  characteristic 
of  mammals  as  feathers  of  birds.  Whales  have  a  smooth 
skin  with  very  little  hair,  but  they  have  a  thick  layer  of  sub¬ 
cutaneous  fat — blubber — which  serves  the  purpose  of  hair 
in  retaining  the  heat  of  the  body.  The  blubber  in  a  fat 
whale  60  ft.  long  will  range  from  8  or  10  ft.  to  12  or  15  ft.  in 
thickness.  The  amount  of  oil  expressed  from  this  will  yield 
100  barrels  of  oil.  This  gives  10  tons  as  the  weight  of  oil  in 
the  animal’s  skin,  a  lake  of  oil.  Warmth  is  indispensable  to 
these  huge  beasts,  as  it  is  to  man.  When  a  seaman  falls 
overboard  in  the  whaling  grounds  in  the  Arctic  or  Antarctic 
seas  he  is  quickly  killed  by  cold. 

The  right  whale  feeds  on  the  small  creatures  of  the  plank¬ 
ton,  especially  pteropods,  often  called  by  sailors  whale  food. 
They  are  allied  to  molluscs,  but  the  foot ,  flattened  out  and 
wing-shaped,  allows  them  to  flutter  through  the  water. 
They  are  sometimes  called  sea-butterflies.  Pteropods  in 
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countless  millions  discolour  the  sea  for  miles,  and  form  vast 
drifts  familiar  to  whalemen  as  hr  it.  Herman  Melville  in 
Moby  Dick  gives  a  vivid  description  of  hr  it  invaded  by  whales 
and  likens  it  to  a  meadow. 

Sperm  whales  live  on  squid,  which  occur  abundantly  in 
the  Pacific  Ocean.  From  observations  made  by  naturalists 
we  know  that  some  squid  attain  enormous  proportions  (a 
length  of  50  ft.)  and  justify  the  big  jaws  and  formidable 
teeth  of  sperm  whales.  The  source  of  whale  oil  and  sper¬ 
maceti  is  “  these  pastures  of  the  sea.” 

Milk  is  derived  from  the  pastures  of  the  land  with  the  aid 
of  cows  ;  cod-liver  oil  from  the  pastures  of  the  sea  with  the 
aid  of  fishes.  Children  may  derive  vitamin  A  from  milk  and 
cod-liver  oil.  It  is  true,  too  true,  that  many  cows  in  the 
British  Isles  supply  with  milk  tubercle  bacilli  in  countless 
millions.  Most  of  us  get  a  dose  of  bacilli  and  acquire 
immunity  in  adolescence.  Observations  in  the  dead-house 
have  established  the  frequency  of  obsolescent  lymph-nodes, 
significant  signs  of  the  conquest  of  the  bacilli  by  the  defen¬ 
sive  mechanism  of  the  human  body. 

Clinical  experience  teaches  that  cod-liver  oil  is  beneficial 
for  tuberculous  children.  Cows  like  this  oil,  especially  in 
winter  ;  it  contains  vitamin  A.  This  substance  exists  in 
good  cream,  and  the  proportion  increases  when  the  cow  gets 
cod-liver  oil.  As  a  rule,  children  dislike  cod-liver  oil,  but  eat 
cream  eagerly.  Now,  it  is  becoming  the  fashion  to  give  cows 
cod-liver  oil  and  children  cream,  and  they  profit  by  a  good 
supply  of  vitamin  A. 

The  time  may  come  when  this  variety  of  vitamin  can  be 
prepared  synthetically  and  in  a  solid  or  crystalline  form 
added  to  milk  and  coffee  as  easily  as  sugar  !  This  is  by  no 
means  an  idle  dream  ! 

FAITH  IN  PHYSIC 

Much  of  the  faith  in  physic  is  based  on  theory  and  super¬ 
stition.  The  difficulty  with  which  science  has  to  contend  is 
the  slow  rate  at  which  its  teachings  percolate  the  mass  of 
mankind.  Even  in  the  medical  profession  new  truths  take 
ten  years  to  find  their  way  into  the  text-books  :  but  happily 
a  great  change  has  come  over  the  attitude  of  medical  men 
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to  disease.  From  being  mere  agents  in  the  recognition  and 
treatment  of  diseases  they  want  to  know  the  cause  of 
disease  and  how  to  prevent  it.  In  this  direction  the  research 
workers  are  earnestly  and  keenly  engaged. 

Faith  in  physic  is  expressed  by  the  fortunes  made  from 
the  preparation  and  cunning  advertisement  of  simple  reme  - 
dies  as  cures  for  all  sorts  of  diseases.  Some  notion  of  this 
faith  is  afforded  by  the  Excise  Receipts  on  patent  medicines 
in  Great  Britain.  In  1926  these  receipts  amounted  to 
£1,290,000.  There  are  men  and  women  who  gulp  physic 
almost  as  regularly  as  they  swallow  food.  They  take  patent 
medicine  on  the  maxim  that  a  doubtful  remedy  is  better  than 
none.  The  proprietors  of  patent  medicines  could  not  flourish 
but  for  the  fact  that  many  diseases  of  mankind  tend  to  get 
well  spontaneously.  In  plain  words,  the  majority  of  diseases 
get  well  in  spite  of  physic  ! 


CHAPTER  IV 


THE  PSYCHOLOGY  OF  CONJOINED  TWINS 
A  STUDY  OF  MONSTERHOOD 

An  Address  to  the  Leeds  University  Medical  Society ,  1928 

Women  shall  bring  forth  monsters. — II.  Esdras  v.,  8. 

Conjoined  twins,  or  monsters,  which  is  the  vulgar  name 
for  these  unfortunate  human  beings,  have  interested  the 
world  for  centuries.  Anatomists  100  years  ago  called  them 
“  freaks.”  In  museums  of  pathology  many  double  foetuses 
are  preserved  and  shown  to  visitors  as  curiosities.  This  is 
pardonable  because  it  was  impossible  to  give  an  explanation 
of  such  conditions  on  account  of  the  ignorance  of  the  prime 
factors  concerned  in  animal  reproduction. 

Conjoined  twins  interest  embryologists,  doctors,  midwives, 
surgeons,  and  psychologists. 

Embryologists  are  mainly  concerned  with  their  origin. 
One  ovum,  as  a  rule,  gives  rise  to  one  embryo  ;  not  infre¬ 
quently  an  ovum  may  be  the  source  of  two  embryos  ;  each 
may  be  a  separate  individual,  be  born,  mature,  manifest 
average  mental  capacity,  physical  power,  and  reproductive 
ability.  Mammals  are  known  in  which  a  single  ovum  may 
give  rise  to  several  embryos.  Thus  in  the  nine-banded 
armadillo,  Tatusia  novemcincta,  from  one  ovum  four  embryos 
normally  arise  (Fig.  11).  They  are  of  the  same  sex.  This  is 
called  polyembryony. 

Embryologists  are  occupied  with  the  experimental  pro¬ 
duction  of  double  creatures  such  as  star-fishes,  newts,  sala¬ 
manders,  and  the  like.  The  eggs  of  such  aquatic  forms  are 
large  enough  to  permit  of  delicate  manipulation,  and  some 
experiir^nters  are  so  clever  that  they  can  divide  the  deve¬ 
loping  ovum,  either  with  an  extremely  fine  needle  or  a  fine 
sterilised  hair,  without  arresting  the  growth  of  the  ovum, 
and  then  observe  the  fragments  develop  into  complete 
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individuals,  or  become  monstrous  forms.  In  one  lucky 
instance  an  embryologist  (Clarke),  studying  the  develop¬ 
ment  of  the  American  salamander,  noticed  something 
unusual  with  the  anterior  extremity  of  the  medullary  fold  ; 
he  set  the  egg  aside  and  had  the  satisfaction  of  watching  the 
development  of  a  two-headed  salamander. 

Conjoined  twins  are  common  among  salmon-fry  in 


Fig.  11. — Quadruplets  of  the  Nine-banded  Armadillo, 
developed  from  a  single  ovum. 


hatcheries  ;  they  have  also  been  observed  in  many  classes 
of  vertebrate  animals — fishes,  reptiles,  birds,  and  mammals. 
Examples  are  preserved  in  all  well-stocked  anatomical 
museums  throughout  the  world. 

Doctors  and  midwives  are  concerned  in  the  delivery  of 
twins — especially  the  birth  of  monsters,  but  mainly  in 
regard  to  the  safety  of  the  mother.  Judging  from  the  large 
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number  of  monstrous  twins  preserved  in  museums,  conjoined 
twins  rarely  survive  their  birth.  In  some  cases  Caesarean 
section  is  required.  In  many  instances  the  mothers  are 
multiparous  ;  in  some  of  the  best  known  the  reports  run  : 
“  The  twins  were  born  without  difficulty.”  The  mother  of 
the  Siamese  twins  Chang — Eng  (Frontispiece)  stated  that 
the  head  of  one  twin  was  between  the  legs  of  the  other,  and 
they  were  born  easily.  When  Laloo  (Fig.  12)  was  born  the 
arms  of  the  parasite  were  around  the  neck  of  the  autosite. 

In  Eastern  countries  conjoined  twins  of  any  kind  are 
regarded  as  portents.  When  Chang — Eng  were  born  the 
King  of  Siam,  conceiving  them  to  be  monsters,  imagined 
they  portended  evil  and  designed  them  to  be  put  to  death 
(Phil.  Trans.,  1830,  177). 

Surgeons  critically  study  conjoined  twins  because  they  have 
to  exercise  their  wits  as  to  the  possibility  of  separating  them 
successfully.  This  matter  has  received  attention  in  individual 
cases  from  surgeons  of  the  highest  reputation  and  skill. 

Although  the  object  foremost  in  my  mind  in  this  lecture 
is  to  discuss  the  psychology  of  these  persons  who,  when 
inseparable  surgically,  are  condemned  to  a  life  of  bondage, 
it  will  be  necessary  to  describe  some  examples  illustrating 
the  various  forms  such  twins  assume. 

CONJOINED  TWINS 

The  best  known  example  of  this  variety  is  the  Siamese 
twins  Chang — Eng.  They  were  discovered  by  Captain  R. 
Hunter  in  1829  ;  the  twins  were  fishing  in  the  Siam  River  ; 
they  were  naked  above  the  waist,  and  he  imagined  them  to 
be  some  rare  animal.  Hunter  ascertained  from  their  mother 
that  they  were  born  without  difficulty  ;  he  saw  them  when 
they  were  18  years  of  age.  Sir  William  Fergusson  examined 
them  (1829)  in  regard  to  the  question  of  separation,  and 
did  not  favour  operative  intervention.  The  twins  were 
exhibited  in  New  York  as  Chang  and  Eng  Bunker.  They 
were  skilful  at  battledore  and  shuttlecock,  became  affluent, 
and  married  two  sisters — daughters  of  a  Wesleyan  minister. 
Chang  had  ten  children  and  Eng  twelve.  The  twins  were 
shown  in  England  in  1869,  and  were  seen  again  by  Fergusson, 
and  he  decided  against  separation.  The  desire  for  separation 
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had  increased  “  as  each  family  wanted  to  have  a  father  all 
to  itself.” 

Chang — Eng  died  in  1874  within  two  hours  of  each  other, 
aged  63. 

PARASITIC  TWINS 

In  the  case  of  duplex  twins,  when  one  of  them  is  incom¬ 
plete,  the  well-developed  twin  is  known  as  the  autosite  ;  the 
imperfectly  developed  twin  is  called  the  parasite.  This 
variety  of  conjoined  twins  is  called  parasitic  twins.  The 


Fig.  12. — Laloo,  the  Hindu  boy,  aged  seventeen, 
with  his  parasite  brother.  {Tumours.) 


parasite  assumes  various  forms  ;  when  the  head  is  lacking 
the  parasite  is  said  to  be  acephalous.  In  such  a  condition 
the  anatomical  relationship  has  been  graphically  described 
“as  if  the  parasitic  twin  had  plunged  its  head  into  the 
autosite’s  breast  ”  (Fig.  12). 
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A  good  example  is  Laloo,  an  intelligent  Hindu,  who  was 
exhibited  in  London,  aged  seventeen  years.  I  had  an  oppor¬ 
tunity  of  thoroughly  examining  Laloo  with  the  late  S.  G. 
Shattock,  and  drawing  up  a  joint  report  for  the  Pathological 
Society  of  London.  I  have  seen  Laloo  many  times  since. 
He  was  shown  as  “  a  boy  and  girl  joined  together  alive.” 
There  was  no  doubt  about  the  sex.  They  were  two  males, 


Fig.  13. — James  Poro  (born  in  Genoa,  1686.) 


each  with  well-developed  external  genital  organs.  In  con¬ 
joined  twins  the  sex  is  identical.  I  know  of  no  exception. 

A  well-known  pair  exactly  like  Laloo  is  the  Chinese  boy 
A — Ke.  There  is  a  clay  model  of  this  boy  in  the  Museum  of 
the  Royal  College  of  Surgeons.  Our  knowledge  of  the  A — Ke 
pair  is  based  entirely  on  a  description  drawn  up  by  J.  Living¬ 
stone,  a  surgeon  in  Hong  Kong,  in  1 804.  At  that  date  A — Ke 
was  aged  sixteen.  His  mother  died  from  the  effects  of  labour. 
1  have  a  manuscript  copy  of  Livingstone’s  description,  which 
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contains  a  brief,  but  pathetic,  report  of  the  domestic  relations 
of  this  poor  lad  ;  also  a  crayon  portrait  of  him. 

Now  that  the  anatomy  and  relations  of  parasitic  twins  are 
better  understood  surgeons  should  be  stimulated  to  remove 
them,  and  spare  the  autosite  not  only  a  dreadful  life  of 
bondage,  but  the  disgust  and  ignominy  of  being  exhibited 
for  gain  in  public  shows.  That  this  is  possible  will  be  demon¬ 
strated  in  a  later  section  of  this  lecture.  In  the  case  of  Laloo 
we  have  a.  lad  encumbered  with  a  headless — acephalous — 
brother.  A  rarer  form  is  a  limbless  parasite  attached  to  an 
otherwise  well-formed  individual.  Such  a  twin  may  be 
conveniently  described  as  capitate  (Fig.  13). 

My  knowledge  of  this  rare  variety  of  parasite  rests  on  an 
engraving  which  Dr.  Dan  McKenzie  found  in  a  second-hand 
book  shop  and  sent  to  me.  I  have  failed  to  find  a  detailed 
description  of  this  rare  example,  but  there  is  an  engraving 
of  him  in  the  Gentleman’s  Magazine ,  1777,  xlvii.,  424,  and 
it  is  stated  to  be  from  a  picture  in  the  museum  of  Sir  Hans 
Sloane.  The  Journal  for  the  same  year  also  contains,  on 
p.  572,  an  engraving  of  the  conjoined  twins  Lazarus — 
Johannes  Colloredo.  These  twins  will  be  considered  in  a 
subsequent  section. 

TERATOID  TWINS  (TERATOMAS) 

In  order  to  emphasise  the  distinction  between  a  parasitic 
foetus  and  a  teratoma  it  may  be  stated  that  if  the  brother 
of  Laloo,  or  the  limbless  brother  of  James  Poro,  were  inside 
the  abdomen  of  the  autosite  it  would  be  called  a  teratoid - 
tumour — shortly,  a  teratoma.  There  would  be  this  differ¬ 
ence  only  :  the  teratoma  would  be  enclosed,  or  sequestered, 
in  a  sac.  Twins  of  this  kind  are  of  great  interest  to  surgeons. 

In  1808  Dr.  G.  W.  Young  described  to  the  Medico- 
Chirurgical  Society,  London,  “  A  foetus  found  in  the  abdo¬ 
men  of  a  boy.”  In  this  instance  a  large  cyst  was  found  in 
the  belly  of  a  male  infant  aged  twelve  months.  A  post¬ 
mortem  examination  was  made,  and  the  cyst,  or  bag,  con¬ 
tained,  in  addition  to  a  large  quantity  of  fluid,  the  pelvis, 
lower  limbs,  and  external  genital  organs  of  a  foetus  (Fig.  14). 

The  nature  of  the  investment  of  a  teratoma  is  of  interest. 
Is  it  a  persistent  amnion  ?  When  an  aseptic  body,  be  it 
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animal,  vegetable,  or  metallic,  or  even  a  globule  of  oil,  is 
introduced  into  the  peritoneal  cavity  it  becomes  invested 
with  a  capsule.  This  is  the  most  probable  explanation  of  the 
bag  which  contained  Young’s  boy.  The  capsule  is  adven¬ 
titious.  In  recent  years  several  such  encysted  imperfect 
foetuses  have  been  removed  by  surgeons  from  the  abdominal 


Fig.  14. — Foetus  found  enclosed  in  a  cyst  in  the  belly 
of  a  boy.  When  removed  it  was  as  rosy  and  as 
healthy  as  if  alive.  This  specimen  is  preserved  in  the 
Teratological  Collection  at  the  Royal  College  of 
Surgeons. 

cavity  of  children  and  under  conditions  where  the  question 
of  extrauterine  gestation  does  not  arise. 

W.  Roger  Williams  has,  with  conspicuous  literary  dili¬ 
gence,  collected  from  current  medical  literature  more  than 
100  examples  of  teratoid  tumours  and  analysed  them  {Medical 
Journal  and  Record ,  New  York,  1927). 

For  many  years  I  have  collected  reliable  reports  of  para¬ 
sitic  twins  in  order  to  grade  them.  What  is  set  down  in 
regard  to  the  abdomen  is  also  true  of  the  head,  thorax,  and 
pelvis.  There  is  this  disquieting  fact  in  regard  to  external 
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teratomas  of  the  sacral  region — they  are  liable  to  be  the  seat 
of  malignant  disease. 

One  of  the  surprising  specimens  in  my  series  is  a  black 
pigling,  double  in  everything  except  its  head.  On  close 
examination  I  saw  evidence  of  reduplication  in  the  maxillae, 
and  hunted  around  to  find  the  extra  mandible.  To  my 
astonishment  I  found  it  in  the  pharynx,  malformed  but  con¬ 
taining  teeth,  and  hanging  by  a  stalk  from  the  pharyngeal 
surface  of  the  sphenoid  bone. 

The  interest  of  this  little  pig  (which  is  preserved  in  the 
Teratological  Gallery  of  the  Royal  College  of  Surgeons)  is 
the  support  it  gives  to  this  opinion — Pharyngeal  teratomas 
are  portions  of  the  cephalic  end  of  an  undeveloped  individual. 

A  LIFE  OF  BONDAGE 

The  psychology  of  conjoined  twins  is  a  curious  problem  ; 
such  couples,  as  well  as  individuals  so  unfortunate  as  to  be 
hampered  with  a  parasitic  twin,  should  be  objects  of  pity. 
Most  of  them  are  born  to  parents  in  poor  circumstances, 
and  when  they  survive  their  birth  are  apt  to  fall  into  the 
hands  of  crafty  showmen  who  exhibit  them  for  gain.  Few 
can  hope  to  be  as  lucky  in  respect  to  money  as  Chang — Eng. 
They  accumulated  money,  married,  and  lived  comfortably 
on  their  farms  in  America.  The  Civil  War  ruined  them. 
They  went  on  show  and  recouped  themselves.  On  the  other 
hand,  A — Ke’s  father  belonged  to  the  poorest  class  of 
Chinese  husbandmen,  and  was  content  to  let  his  encumbered 
son  “  on  hire  ”  for  exhibition  purposes.  Ten  cash  (less  than 
a  penny  sterling)  was  the  price  of  admission.  In  Living¬ 
stone’s  record  there  is  this  note  :  “  When  A — Ke  passes 
water,  the  parasite  passes  it  at  the  same  time,  whether  the 
urine  is  voided  for  necessity  or  to  gratify  the  curiosity  of 
strangers.”  In  the  case  of  Laloo,  his  headless  and  heedless 
parasitic  brother  voids  his  urine  independently  without 
warning,  and  usually  over  him,  causing  much  discomfort 
day  and  night. 

SURGERY  AND  CONJOINED  TWINS 

In  relation  to  conjoined  twins,  the  thought  uppermost  in 
the  minds  of  the  parents  is  the  hope  of  separating  them  by  a 
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surgical  operation.  In  many  instances  this  is  impracticable. 
In  the  known  instances  where  it  has  been  carried  out  the  life 
of  one  of  the  twins  was  sacrificed  ;  and  in  a  recent  case 
(1927)  both  twins  died.  Dr.  Boehm  in  1861  separated  con¬ 
joined  twins — girls — a  few  days  after  birth.  One  died  on 
the  fourth  day  after  operation  ;  the  other  survived. 

The  Orissa  twin  sisters,  Radica — Doodica,  were  shown  in 
London  in  1 893.  At  their  birth  the  inhabitants  of  the  village, 
instigated  by  Brahmins,  put  the  whole  family  in  prison  on 
the  supposition  that  the  twins  were  the  incarnation  of  the 
devil.  When  I  saw  them  they  were  attractive  little  children 
and  danced  daintily  ;  they  had  silver  bells  on  their  neck¬ 
laces,  bracelets,  and  anklets.  Eight  years  later  Doodica 
developed  signs  of  abdominal  tuberculosis.  Dr.  Doyen,  a 
French  surgeon,  separated  them,  and  Radica  survived. 

In  1927  a  male  child,  Karamet  Hussain,  was  born  in  a 
village  near  Gujarkhana,  India.  Attached  to  the  child  was 
an  acephalous  parasite  which,  in  its  mode  of  attachment  to 
the  autosite,  was  the  counterpart  of  Laloo  (Fig.  12).  When 
born  the  parasite  had  its  arms  around  its  brother’s  neck, 
and  was  born  without  difficulty.  The  mother  was  multi¬ 
parous,  aged  thirty-five. 

A  month  after  birth  the  parasite  was  growing  rapidly, 
“  and  the  parents  were  afraid  that  the  life  of  the  child 
would  be  troublesome,”  and  sought  the  aid  of  surgery. 
Luckily  aid  was  rendered  by  Captain  D.  D.  Kapur,  of  the 
I.M.S.,  and  by  a  clever  operation  he  relieved  the  child  of  its 
parasitic  brother.  The  autosite  was  one  month  old  at  the 
time  of  the  operation.  Five  months  later  the  child  was 
reported  fit  and  well  and  growing  nicely. 

The  leading  facts  of  this  case  (Lancet,  1928,  i.,  24)  should 
serve  as  a  stimulus  to  surgeons  and  encourage  them  to  spare 
the  autosite  not  only  a  dreadful  life  of  bondage,  but  the 
disgust  and  ignominy  of  life  in  a  travelling  menagerie. 

In  many  conjoined  twins  surgical  separation  is  barred  by 
the  anatomical  conditions.  This  is  the  case  with  Violet — 
Daisy  Hilton,  born  at  Brighton  in  1909.  These  twins  were 
described  by  Dr.  James  A.  Rooth  as  being  united  at  the 
sacrum — pygopagous  twins  with  a  single  anus.  Their 
rtiother,  panic  stricken,  when  she  saw  her  offspring,  forsook 
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them  and  fled.  They  were  nursed  by  a  foster-mother,  who 
married  a  showman.  They  left  England  when  three  years 


Fig.  15. — Violet-Daisy  Hilton,  the  Brighton  Twins. 

of  age  and  were  exhibited  in  various  countries.  As  the 
children  grew  the  uniting  band,  mainly  of  skin,  became 
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flexible  and  allowed  the  girls  to  face  each  other  so  that  they 
can  “  fight,  play,  or  caress  each  other.”  One  can  sleep  while 
the  other  plays  ;  external  genitals  complete  in  each  ;  anus 
common  to  both  ;  micturition  individual ;  surgical  separa¬ 
tion  impracticable.  The  photograph  represents  them  at  the 
age  of  eighteen,  and  the  showman  speaks  of  their  “  health 
and  beauty.”  They  are  intelligent,  good  musicians,  can  play 
the  saxophone  and  other  instruments,  and  they  have  acquired 
a  comfortable  fortune.  A  report  more  laconic  and  quaint 
would  be  difficult  to  conceive.  Dr.  James  Rooth  has 
furnished  an  excellent  account  of  the  delivery  and  infancy 
of  the  Brighton  twins  in  the  British  Medical  Journal,  1911, 
ii.,  653. 

Apart  from  the  many  disagreeables  incidental  to  such 
unions,  there  is  this  dominating  question  :  What  will  happen 
if  one  twin  dies  before  the  other  % 

Lazarus — Johannes  Baptista  Colloredo  were  born  in  Genoa 
in  1617.  Each  child  was  christened  separately,  and  when 
they  grew  up  were  exhibited  all  over  Europe.  They  were 
described  by  G.  Bartholinus,  professor  of  anatomy  at 
Copenhagen.  At  that  date  the  twins  were  twenty-eight.  It 
is  worth  notice  that  Lazarus  was  of  a  just  stature,  courteous 
in  deportment,  and  gallantly  attired.  He  covered  the  body 
of  his  brother  with  a  cloak,  as  presaging  that  when  he  died, 
he  should  also  expire  with  the  stink  and  putrefaction  of  his 
body.  Lazarus  therefore  took  the  greatest  care  of  his  smaller 
brother.  This  is  a  good  example  of  kindness  for  selfish 
reasons. 

It  is  established  that,  as  a  rule,  in  the  case  of  conjoined 
twins  the  death  of  one  is  quickly  followed  by  the  death  of 
the  companion.  The  fate  of  the  pygopagous  twins  Rosa — 
Josepha  Blazek,  born  at  Prague  and  known  throughout  the 
world  as  the  Bohemian  Twins,  is  worth  recording  on  account 
of  its  pathos.  Josepha  had  pneumonia  followed  by  catarrhal 
jaundice  in  Chicago  in  1922,  aged  forty-four.  Rosa  refused 
to  be  separated  from  her  sister.  Josepha  died  first ;  Rosa 
died  fifteen  minutes  later.  Rosa’s  last  wish  was  that  she 
should  be  allowed  to  die  with  her  sister.  Rosa’s  son  insisted 
on  his  mother’s  wish  being  respected,  saying  he  preferred 
being  an  orphan  to  denying  his  mother’s  last  request.  At 
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the  age  of  thirty-two  Rosa  fell  in  love  with  the  showman  and 
conceived.  She  gave  birth  to  a  living  child  at  Prague.  The 
child  was  in  Rosa’s  womb,  but  Josepha  as  well  as  Rosa  had 
milk  in  her  breasts  (see  Tumours,  7th  edition,  1922,  p.  502). 
A  curious  legal  question  arose  because  both  women  died 
intestate,  and  some  relations  of  Josepha,  the  unmarried 
twin,  claimed  part  of  the  estate. 

Conjoined  twins  interest  politicians.  When  the  Bohemian 
Twins  Rosa — Josepha  Blazek  died  there  was  a  Coalition 
Cabinet  in  London  :  Lloyd  George  as  Prime  Minister  and 
Austen  Chamberlain  as  a  member.  I  was  asked  to  write  a 
short  note  on  the  twins.  The  day  after  my  note  was 
published  the  following  skit  appeared  in  the  Morning  Post : 

DA  VIDA— AUSTENA 

Sir  John,  you  told  us  yesterday 
How  Nature  in  her  mystic  way 
Twin  bodies  will  in  one  combine 
To  be  of  her  dread  power  a  sign. 

Your  chronicle  one  case  did  lack — 

The  curious  union  back  to  back 
Of  Davida  and  poor  Austena. 

Surely  the  world  has  never  seen  a 
Weirder  or  more  wondrous  sight, 

For  none  can  quite  explain  their  plight 
Or  with  the  help  of  Science  spot 
The  part  in  common  they  have  got  ; 

What’er  the  link,  it  must  be  hollow 
To  hold  the  principles  they  swallow. 

The  plot  was  thick,  but  now  it  thickens  ; 

Davida’s  sick,  Austena  sickens. 

And  this  perplexing  Coalition 
Seems  doomed  to  die  of  inanition. 

An  operation  yet  might  save 
Austena  from  a  double  grave  ; 

’Twould  be  a  case,  it  seems  to  me 
Of  sound  Conservative  Surgery. 

Lend  us,  Sir  John,  your  skilful  knife 
To  save  a  former  leader’s  life. 


Fig.  16. — Davida- Austena. 


CHAPTER  V 


THE  PSYCHOLOGY  OF  ANIMALS  SWALLOWED 

ALIVE 

Lecture  delivered  at  the  R.  College  of  Surgeons  of  England , 
June  5th,  1925 

Many  discoveries  and  observations  made  by  naturalists  are  of 
little  interest  to  the  public,  but  animal  psychology  and  vagaries  of 
the  human  mind  are  interesting  to  all. 

When  sitting  in  quiet  contemplation  digesting  after 
dinner,  with  beneficial  microbes  hard  at  work  within  me,  I 
sometimes  wonder  if  animals  who  swallow  their  prey  alive 


Fig.  17. — Miserere  in  the  stalls  of  Ripon  Cathedral  representing 
Jonah  emerging  from  the  mouth  of  a  whale. 

are  worried  by  the  acrobatic  efforts  of  victims  trying  to 
escape. 

The  same  idea  must  have  occurred  to  many  boys  after 
reading  the  curious  experience  of  Jonah,  swallowed  alive  by 
a  big  fish  and  subsequently  vomited,  none  the  worse  for  his 
adventure.  In  Matthew’s  Gospel  the  creature  that  swal¬ 
lowed  Jonah  is  called  a  whale.  Matthew  may  have  been  a 
good  evangelist,  but  not  a  naturalist.  This  is  not  surprising, 
for  he  was  a  customs  officer  under  Herod  the  Tetrarch. 
There  is  a  tradition  that  Jonah  was  the  son  of  the  widow  of 
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Zarephath  ;  Elijah  restored  him  to  life,  and  delivered  him 
to  his  mother,  saying,  “  See,  thy  son  liveth.” 

The  story  of  Jonah  and  the  whale  has  been  the  source  of 
many  quips.  There  is  a  miserere  in  the  stalls  of  Ripon 
Cathedral,  representing  the  prophet  in  the  act  of  being 
swallowed  by  a  whale — the  mouth  of  the  beast  is  well  fur¬ 
nished  with  teeth — and  another  representing  him  emerging 
from  the  mouth  of  the  whale  (Fig.  17).  The  verger  supplies 
this  pun  :  When  Jonah  felt  himself  in  the  power  of  the 
whale,  he  was  down  in  the  mouth  and  felt  he  was  going  to 
blubber  ! 

The  open  mouth  of  a  big  whale  may  measure  20  ft.  in 
length,  15  ft.  in  height,  and  9  ft.  in  width.  Such  a  chamber 
would  easily  accom¬ 
modate  twenty  Jonahs 
standing  upright. 

Many  believe  that 
the  story  of  J onah  and 
the  whale  stands  by 
itself,  but  the  Boston 
Post  Boy,  October  14th, 

1771,  reports  upon  un¬ 
doubted  authority  that 
an  Edgartown  whaling 
vessel,  after  striking  a 
whale,  had  one  of  her 
boats  bitten  in  two  by  the  whale,  and  Marshall  Jenkins,  one 
of  the  crew,  had  been  taken  into  the  mouth  of  the  whale, 
which  had  then  sunk  with  him.  On  returning  to  the  surface, 
the  whale  had  ejected  him  on  to  the  wreckage  of  the  broken 
boat,  much  bruised  but  not  seriously  injured.  The  whale 
concerned  in  this  exploit  may  have  been  a  big  sperm 
whale. 

In  old  pictures  representing  the  Jonah  Midrash,  the 
creature  which  swallowed  the  prophet  is  usually  a  whale 
with  teeth ;  but  among  the  beautiful  stained  -  glass 
windows  in  the  famous  Groote  Kerk  of  St.  John  at 
Gouda  there  is  one  in  which  Jonah  is  shown  fully  and 
immaculately  clothed,  walking  out  of  the  mouth  of  a 
huge  cod-fish. 


Fig.  18. — Sperm  whale  and  whale -bone  whale 
in  outline,  to  show  the  peculiarities  of 
their  heads.  (F.  Russell  Hart.) 
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OCEAN  TYRANTS 


SHARKS 

Sharks  are  well  described  as  formidable  tyrants  of  the 
ocean,  and  their  voracity  is  almost  beyond  belief,  and  some¬ 
times  ends  in  their  own  destruction. 

The  diodon,  a  curious  fish  not  uncommon  in  tropical 
seas,  is  furnished  with  strong  teeth  which  enable  it  to  break 
off  and  crunch  branches  of  coral  on  which  it  feeds,  and  its 
skin  is  beset  with  sharp  spines.  This  fish  has  the  power  of 
inflating  itself  until  it  assumes  the  shape  and  size  of  a  large 
ball ;  when  inflated,  the  spines  stand  out  like  the  quills  of 
a  porcupine  ;  hence  the  popular  name  of  the  diodon  is 
porcupine  fish. 

Darwin,  in  1832,  was  on  the  Beagle  in  the  South  Atlantic, 
when  he  became  acquainted  with  this  curious  fish  ;  on  the 
authority  of  Dr.  Allan,  of  Forres,  he  states  that  big  sharks 
swallow  the  porcupine  fish,  and  has  frequently  found  it 
floating  alive  and  distended  in  the  stomach  of  a  shark.  On 
one  occasion  a  porcupine  fish  swallowed  by  a  shark  had 
eaten  its  way  out,  not  only  through  the  coats  of  the  stomach, 
but  through  the  walls  of  the  body,  and  thus  destroyed  its 
captor.  Darwin  asks,  “  Who  would  ever  have  imagined 
that  a  little  soft  fish  could  have  destroyed  the  great  and 
savage  shark  ?  ”  The  diodon  inflates  itself  with  air  and 
water,  which  it  expels  with  some  force  when  it  deflates. 
The  jets  of  water  must  cause  some  curious  ticklings  to  a 
shark  with  a  lively  diodon  in  its  stomach  ! 

No  one  need  be  sceptical  in  regard  to  a  shark’s  ability  to 
swallow  a  porcupine  fish,  or  of  difficulty  in  accommodating 
the  fish  when  it  reaches  the  stomach.  Some  idea  of  the 
gastric  capacity  of  a  shark  may  be  gathered  from  the  fol¬ 
lowing  evidence  :  Sir  William  Turner  dissected  a  Greenland 
shark  (Lcemargus  borealis)  nearly  12  ft.  long.  Its  voracious¬ 
ness  was  revealed  by  the  contents  of  the  stomach  :  one  cod¬ 
fish  and  two  salmon  averaging  3  ft.  in  length,  nine  haddocks, 
a  small  skate,  the  carcass  of  a  small  porpoise  without  its 
head,  and  bits  of  blubber. 

I  was  looking  round  the  fish-market  at  Santander  one  fine 
morning,  and  watched  a  smart  young  woman  preparing 
angler-fishes  for  sale.  She  had  a  large  stock  of  them,  and  I 
noticed  that  she  critically  felt  the  belly  of  each.  If  it  con- 
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tained  anything  bulky  she  slit  it  open  and  occasionally 
extracted  a  sole  or  a  whiting.  Each  fish  was  washed  under 
a  tap,  and  if  it  showed  no  obvious  sign  of  injury,  or  of  diges¬ 
tion,  it  was  deposited  among  the  soles  caught  otherwise, 
and  none  of  the  purchasers  could  divine  how  the  sole  was 
caught.  Some  of  the  fishes  rescued  in  this  way  from  the 
stomachs  of  angler-fish  were  whiting,  and  they  were  treated 
in  the  same  style  as  the  soles. 

For  sheer  wonderment  and  popularity  among  animal 


(«) 


(*) 


Fig.  19. — Showing  porcupine  fish  (a)  deflated  and  ( b )  inflated. 

When  inflated  it  is  as  big  as  a  coconut. 

stories  Jonah  and  the  whale  stands  first.  It  is  unnecessary  to 
strain  this  Oriental  story.  The  prophet  not  only  lived  for 
three  days  and  three  nights  in  the  belly  of  a  great  fish,  but 
in  this  curious  lodging  he  composed  a  psalm. 

An  astronomer  has  treated  the  story  as  an  allegory,  and 
suggests  that  the  constellation  of  the  whale — Cetus — repre¬ 
sents  Jonah’s  whale  ;  the  prophet  is  symbolised  by  the 
moon,  which  requires  three  days  and  three  nights  to  pass 
through  it.  (Brewer.  Phrase  and  Fable.) 


52 


THE  BRIG  NANCY 


Things  more  curious  than  fishes  are  sometimes  found  in 
the  stomach  of  a  shark. 

In  1799  Great  Britain  and  the  United  States  were  at  war. 
The  Nancy ,  an  American  brig  of  125  tons  burthen,  engaged 
in  trading  between  Baltimore,  Curagoa  and  Hayti,  left 
Baltimore,  July  3rd,  1799,  and  was  captured  off  the  South 
Coast  of  Hayti,  August  28th,  by  His  Majesty’s  cutter  Sparrow , 
and  sent  into  Port  Royal  to  be  condemned  as  a  prize.  False 
papers  were  delivered  up  ;  the  real  ones  having  been  thrown 
overboard  and  false  evidence  of  nationality  tendered. 

On  August  30th,  1799,  Lieutenant  Michael  Fitton,  in 
charge  of  the  tender  H.M.S.  Abergavenny ,  cruising  off  Hayti 


Fig.  20. — The  black-swallower  ( Chiasmodon  nigrum),  a 
deep-sea  fish  which  swallowed  a  fish  larger  than 
itself.  Half  natural  size.  (Natural  History  Museum.) 


(San  Domingo)  discovered  a  dead  bullock  surrounded  by 
sharks.  One  of  the  sharks  was  caught  and  hoisted  on 
board.  A  seaman  cut  off  the  head  of  the  shark  and  cleaned 
its  jaws  ;  another  opened  its  maw  and  found  a  parcel  of 
papers  tied  with  string.  The  letters  were  read  by  Fitton. 
One  related  to  a  brig  called  the  Nancy,  which  he  knew  had 
been  seized  as  a  prize.  He  dried  the  letters  on  deck  and 
delivered  them  to  the  flag-ship  at  Port  Royal,  whilst  the 
case  against  the  Nancy  was  proceeding.  These  strangely 
recovered  papers  led  to  the  condemnation  of  the  Nancy  and 
her  cargo,  November  25th,  1799,  in  the  Old  Court  House, 
Kingston.  The  shark’s  jaws  and  some  of  the  papers  are 
preserved  in  the  Royal  United  Service  Museum,  Whitehall, 
London^(see  p.  61). 
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Eat  and  be  eaten  is  the  rule  among  fishes  in  the  sea. 
Fishes  not  only  eat  each  other,  but  even  their  own  offspring, 
and  a  few  are  so  ravenous  that  they  attack  and  swallow 
fishes  bigger  than  themselves.  The  black-swallower  (Chias- 
moden  nigrum)  lives  at  a  great  depth  in  the  Atlantic  Ocean, 
below  1,000  fathoms.  There  is  an  example  in  the  Natural 
History  Museum  which  was  dredged  at  1,500  fathoms,  and 
it  contains  a  dead  fish  bigger  than  itself  (Fig.  20).  The 
captured  fish  was  clearly  discernible  through  the  tightly 
stretched  belly  when  the  fish  came  to  hand.  The  black- 
swallower  is  clearly  allied  to  cod-fishes,  which  are  carni¬ 
vorous,  and  is  sometimes  found  floating  dead  on  the  surface 
of  the  ocean  with  a  fish  in  its  stomach.  When  a  fish  has 
been  swallowed  in  such  circumstances  decomposition  out¬ 
strips  digestion,  and  the  generated  gases  cause  the  fish  to 
rise  so  rapidly  from  the  depths  of  the  ocean  that  it  is  killed 
and  floats  on  the  surface.  This  may  be  regarded  as  a  good 
example  of  post-mortem  revenge. 

AN  OCEAN  CRIME 

Most  of  the  deep-sea  fishes  are  pale  green  or  blue  when 
caught,  but  they  rapidly  turn  black.  Some  are  colourless 
and  gelatinous  ;  a  few  are  silvery.  In  museums  they  are 
usually  represented  by  models,  and  these  are  usually  black, 
but  their  characters  are  blacker.  The  example  of  the 
black-swallower  has  been  in  a  measure  eclipsed  by  an 
exploit  of  a  deep-sea  fish,  Gigantura  (Fig.  21),  obtained  in 
the  Atlantic  by  the  Dana  Expedition  (1920-22),  and  care¬ 
fully  described  by  Mr.  C.  Tate  Regan.  This  fish  lives  at 
a  depth  of  500  metres.  Its  eyes  are  telescopic,  closely 
packed  together,  and  directed  forwards  :  it  has  a  formid¬ 
able  dental  armature — the  teeth  are  slender,  sharp,  and 
depressible.  In  each  jaw  a  pair  of  anterior  canines  directed 
forward  are  followed  by  a  series  of  strong,  spaced  teeth, 
with  smaller  teeth  between  them.  The  fish  is  piscivorous, 
and  has  a  very  capacious  stomach.  It  is  probably  a  lurking 
fish  that  steals  upon  its  prey,  aided  by  powers  of  vision 
beyond  the  ordinary. 

In  the  “  Dana  ”  specimen  the  fish  was  80  mm.  long,  but 
neatly  packed  in  its  stomach  there  was  a  deep-sea  fish, 
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Chauliodus,  140  mm.  in  length.  Chauliodus  has  a  formidable 
dentition,  and  the  Gigantura  must  have  been  desperately 
hungry  to  attack  a  fish  twice  its  length  and  formidably 
armed  with  teeth.  After  an  examination  of  the  body  of  the 
victim,  Regan  reconstructs  the  crime  in  this  way  :  The 
Chauliodus  was  seized  by  the  middle,  and  was  swallowed 
double  until  it  reached  the  posterior  end  of  the  stomach, 
when  its  head  and  tail  still  protruded  from  the  mouth  of  its 
captor.  These  were  then  taken  in  and  bent  back  until  the 


Fig.  21. —  Gigantura  vorax,  80  mm.  long,  with  a 
Chauliodus  140  mm.  long  in  its  stomach  ;  and 
the  head  of  Chauliodus  to  show  its  teeth.  (Tate 
Regan.) 


whole  fish,  now  doubly  folded,  was  in  the  stomach  of 
Gigantura.  Digestion  affected  the  part  first  swallowed, 
where  the  flesh  has  quite  disappeared,  exposing  the  vertebral 
column  for  a  length  of  18  mm.  It  seems  horrible  to  be 
slowly  digested  alive  ! 

The  pike  is  the  most  voracious  of  freshwater  fishes  and 
consumes  large  quantities  of  food.  Big  pike  will  seize  rats, 
voles,  and  it  is  said  they  attack  foxes  and  small  dogs.  They 
gorge  each  other  occasionally,  with  extreme  thoughtlessness 
for  their  own  safety.  In  1880  Dr.  Burton  supplied  Buckland 
with  the  following  story  :  A  boy  saw  in  the  Tweed  near  Kelso 
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what  he  thought  was  a  fish  with  a  tail  at  each  end  of  its  body. 
He  caught  it  and  was  astonished  to  find  two  pike,  one  of 
which  was  trying  to  gorge  the  other.  They  were  alive,  and 
he  put  them  into  a  tub  of  water  and  parted  them.  As  soon 
as  they  were  separated  the  larger  pike  attempted  to  gorge 
the  smaller.  One  weighed  3J  lb.,  the  other  2J  lb. 

Fishes  are  sometimes  careful  in  what  they  attempt  to 
swallow — probably  from  experience.  A  John  Dory,  living 
in  an  aquarium  with  some  fifteen-spined  sticklebacks,  was 
foolish  enough  to  swallow  one.  He  swam  around  squirming 
as  if  he  had  gripes.  After  two  minutes  he  vomited  the  spiny 
little  fish,  which  seemed  none  the  worse  for  its  adventure 
and  went  back  to  the  weeds  apparently  as  unconcerned  as 
if  he  had  not  been  disturbed.  Kingfishers  are  fond  of  the 


Fig.  22. — The  black-fish  ( Dallia  pectoralis ),  a  fish  found 
in  Alaska  ;  its  vitality  is  astounding.  (Turner.) 


little  fishes  known  as  bull-heads,  or  miller’s  thumbs,  but 
they  are  cautious  in  selecting  their  prey,  for  the  big  pectoral 
fins  of  these  fishes  may  stick  in  their  gullets.  This  is  another 
form  of  retaliation.  In  musing  on  such  events  I  agree  with 
Shakespeare  : 

“  The  sense  of  death  is  most  in  apprehension, 

And  the  poor  beetle  that  we  tread  upon, 

In  corporal  sufferance  feels  a  pang 
As  great  as  when  a  giant  dies.” 

A  live  fish  in  an  animal’s  stomach  must  cause  some  dis¬ 
comfort. 

The  black-fish  (Dallia  pectoralis,  Fig.  22),  discovered  by 
L.  M.  Turner,  lives  in  the  sphagnum  ponds  and  swamps  of 
Alaska.  These  fishes  exist  in  enormous  numbers,  and  are 
the  chief  food  of  the  natives  ;  they  are  caught  in  specially 
made  baskets.  Between  May  and  December  many  tons  of 
these  fishes  are  taken  to  the  villages  ;  as  they  are  exposed  to 
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severe  temperatures  and  cold  winds,  the  mass  of  fish  in  each 
basket  is  frozen  in  a  few  minutes.  When  required  they  are 
chopped  out  with  an  axe.  The  vitality  of  these  fishes  is 
astonishing.  They  will  remain  in  the  grass-baskets  for 
weeks,  and  when  brought  into  the  house  and  thawed  out 
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Fig.  23. — Mud-fish,  torpid  in  its  clod.  (Newton  Parker.) 


they  are  quite  lively.  Dogs  swallow  them  eagerly.  The 
heat  of  the  dog’s  stomach  thaws  the  fish,  and  the  movements 
of  the  revived  fish  soon  cause  the  dog  to  vomit  it  alive.  The 
fish  seems  to  be  a  long-suffering  creature.  What  of  the  dog  ? 
We  may  say  of  our  friend — he  got  rid  of  an  ill-considered 
meal  in  a  sagacious  manner.  Several  varieties  of  our 
freshwater  fishes  bury  themselves  and  lie  torpid  in  mud 
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during  the  winter  months.  This  is  also  true  of  frogs  and 
toads,  but  they  are  not  frozen. 

In  tropical  countries  some  fishes  bury  themselves  in  the  dry 
season.  This  summer  sleep — aestivation — is  well  illustrated 
by  the  mud-fish  of  Uganda.  The  mud-fish  ( Protopterus ) 
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abounds  in  the  marshes  around  the  Victoria  Nyanza  ;  it  is 
a  curious  creature,  and  breathes  by  lungs  and  gills.  This 
fish  is  eel-like  in  shape,  and  may  attain  a  length  of  6  ft. 
It  is  rapacious,  eats  worms,  frogs,  crustaceans,  and  its  own 
kind.  The  cannibalistic  instinct  is  so  great  that  it  is  difficult 
to  keep  mud-fishes  in  an  aquarium,  for  they  eat  each  other. 
In  the  hot  season  the  marshes  in  which  these  fishes  live  dry 
up  ;  to  meet  this  change  they  burrow  into  the  mud,  coil  up 
at  the  bottom  of  the  burrow,  and  surround  themselves  with 
a  capsule  of  mucus  secreted  by  the  skin  glands  (Fig.  23). 
Sequestered  in  this  way  the  fishes  breathe  entirely  by  their 
lungs  half  the  year,  and  remain  secluded  in  the  marshes  until 
the  return  of  the  rain.  When  a  mud-fish  adjusts  itself  to  the 
cocoon,  the  flask-like  cavity  which  contains  it  is  closed  by  a 
perforated  lid  ;  the  margin  of  the  hole  forms  a  funnel  which 
leads  to  the  lips  of  the  fish.  If  a  straw  be  gently  passed 
down  the  funnel,  the  fish  will,  if  alive,  utter  a  cry.  The 
mud-fish  is  so  completely  encapsuled  that  it  may  be  dug  up 
and  transported  anywhere.  The  Baganda  eat  the  mud¬ 
fish  ;  some  natives  regard  it  as  a  delicacy,  and  keep  it  as  a 
provision  in  clod.  Some  years  ago  one  was  brought  in  a 
clod  to  the  Zoological  Gardens,  where  it  was  released,  and 
lived  and  thrived  for  three  years  (Fig.  24). 

SNAKE  SWALLOWING  SNAKE 

Deglutition  in  snakes  is  a  remarkable  process.  These 
reptiles  are  carnivorous  and,  as  a  rule,  take  living  prey.  The 
progress  of  deglutition  is  often  slow  and  laborious,  and  can 
be  watched  in  a  menagerie.  A  python  20  ft.  long  can  swal¬ 
low  a  goat  or  a  pig.  In  some  countries  (Congo  Territory) 
when  the  natives  find  a  python  gorged  with  a  pig,  they  kill 
the  python,  release  the  pig,  and  then  eat  both  the  python 
and  the  pig. 

It  is  easy  to  prove  that  the  prey  of  constricting  snakes  are 
frequently  swallowed  alive  and  survive  delivery  by  human 
agency. 

John  Roscoe,  missionary  and  ethnologist,  while  travelling 
from  Uganda  to  Gondokoro,  came  across  a  snake  engaged  in 
swallowing  a  big  frog.  It  was  curious  to  watch  the  frog 
struggling  to  make  its  way  down  the  snake’s  gullet,  evidently 
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thinking  this  the  way  of  escape.  A  native  killed  the  snake. 
Roscoe  opened  it  and  released  the  frog,  which  sat  blinking 
as  though  astonished  to  see  light  again,  and  then  jumped 
among  the  grass. 

We  know  little,  and  can  only  surmise  in  relation  to  canine 
psychology,  but  I  have  heard  of  a  psychologist  who  make  an 
excellent  use  of  a  frog  in  the  following  circumstances  : — 

A  thin  and  foolish  woman  believed  she  had  accidentally 
swallowed  a  frog  and  that  her  thinness  was  due  to  the  frog 
eating  the  food  in  her  stomach.  In  order  to  dispel  the  illu¬ 
sion  the  doctor  gave  the  patient  an  emetic  and  during  the 
vomiting  he  slipped  a  small  frog  into  the  basin.  When  the 
patient  saw  the  frog  her  joy  was  great,  but  in  a  few  minutes 
her  depression  returned  :  “  Oh  !  ”  she  exclaimed,  “  I  am 
sure  this  frog  has  left  some  young  ones  in  my  stomach.” 
The  doctor  looked  wise,  pulled  out  his  magnifying -glass,  and 
after  critically  examining  the  frog,  said  unto  the  patient, 
“  Fear  not ;  this  frog  has  not  left  any  froglets  inside  you. 
Behold,  it  is  a  male  !  ”  The  patient  was  quite  satisfied, 
became  happy,  and  in  a  few  months  was  plump  again. 
She  was  not  a  naturalist,  and  therefore  ignorant  of  the  fact 
that  it  is  difficult  to  tell  the  sex  of  frogs  by  mere  inspection 
except  at  the  breeding  season. 

Mary  Kingsley  knew  a  witch  doctor  at  Kacongo,  West 
Africa,  who  treated  bewitched  persons,  and  was  successful  in 
removing  the  witch  with  rubbings  and  an  emetic.  In  the 
vomit  he  always  found  several  lively  young  crocodiles. 
Magic  and  mystery  worthy  of  a  conjurer  ! 

Cannibalism  signifies  the  eating  of  human  flesh  by  human 
beings  ;  the  term  “  cannibal  ”  is  often  applied  to  animals 
which  eat  their  own  species.  It  is  true  that  snake  swallows 
snake,  sometimes  accidentally,  sometimes  intentionally.  It 
occasionally  happens  in  menageries  that  two  snakes  fasten 
on  the  prey,  and  as  neither  is  willing  to  let  go  its  hold  the 
stronger  will  engulf  the  prey  and  the  snake  which  clings  to  it. 
Thus,  in  the  well-known  case  reported  by  Bartlett,  a  big  boa 
11  ft.  in  length  fastened  on  a  pigeon  ;  a  companion  boa  9  ft. 
in  length  also  fastened  on  the  pigeon.  In  the  course  of  a 
night  the  larger  boa  swallowed  the  pigeon  and  the  boa,  and, 
what  is  more  remarkable,  it  not  only  digested  them,  but 
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survived,  and  twenty-eight  days  later  took  a  pigeon.  This 
was  clearly  an  example  of  unintentional  snake-cannibalism. 

The  king-snakes  (Ophibolus),  common  in  the  United 
States,  Mexico,  and  Central  America,  are  recognised  canni¬ 
bals.  These  pretty  constricting  snakes  may  attain  a  length 
of  6  ft.  ;  they  are  mild  and  inoffensive  to  man,  allow  them¬ 
selves  to  be  handled,  and  learn  to  recognise  their  keepers, 
and  feed  from  their  hands. 

The  king-snake  is  named  from  the  fact  that  it  is  immune 
to  snake  poison  ;  this  reptile  eats  birds,  lizards,  and  small 
mammals,  but  prefers  snakes,  and  even  poisonous  snakes.  It 
is  said  the  king-snakes  will  eat  eels,  probably  mistaking 
them  for  snakes.  They  eat  their  own  species.  When 
animals  are  given  them  for  food  they  get  excited,  and  when 
several  king-snakes  live  in  the  same  compartment  they  are 
apt  to  attack  and  swallow  each  other.  The  liability  to  such 
accidents  is  well  known,  so  that  when  king-snakes,  living  in 
company,  are  supplied  with  frogs  and  mice,  the  keeper  looks 
after  them,  because,  if  two  snakes  seize  on  the  same  prey,  the 
stronger  snake  may,  and  probably  will,  engulf  his  opponent 
as  well  as  the  rat.  It  has  happened  that  when  a  boa  has 
engulfed  a  companion,  the  keepers  have  succeeded  in  with¬ 
drawing  it  by  steady  traction  on  their  tails.  Snakes  have  not 
only  recovered  after  such  an  occurrence,  but  lived  together 
in  amity. 

Although  frogs  swallowed  alive  by  snakes  have  been 
rescued  by  human  agency,  it  must  occur  to  thoughtful 
persons  that  an  animal  swallowed  alive  may  be  a  trouble¬ 
some  tenant  of  the  stomach.  There  are  frogs — R.  tigrina 
canceriora  of  India,  and  R.  guppyi  of  the  Solomon  Islands — 
which  eat  crabs  !  Joan  Procter  dissected  and  exhibited  some 
stomachs  of  these  frogs  at  the  Royal  Society,  which  indicated 
that  crabs  do  terrible  damage  before  they  die.  The  frogs’ 
stomachs  are  cicatrised  and  puckered  up.  In  spite  of  this, 
these  greedy  frogs  attain  a  ripe  old  age.  (Private  Letter ,  1929.) 

Snake-swallowing  by  snakes  was  well  known  to  the  ancient 
Egyptians.  When  Moses  and  Aaron  met  the  magicians  in 
Pharaoh’s  court  they  knew  the  trick  of  making  serpents 
become  stiff  rods,  and  when  cast  upon  the  ground  Aaron’s 
rod  swallowed  up  the  Egyptians’  rods. 
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Meditations  on  the  psychology  of  the  swallowed  suggest 
that  the  animal  world  may  be  divided  into  swallowers  and 
the  swallowed.  A  whale  swallowed  Jonah,  but  it  is  wiser 
for  a  man  to  swallow  a  whale  than  to  swallow  a  lie  ! 
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Appendix 

Reference  to  the  Shark-Case  from  the  Official  Catalogue  of 
the  Rqyal  United  Service  Museum 

Shark’s  Jaws,  and  the  Papers  of  the  United  States  Brig 
“  Nancy.” — The  Nancy,  an  American  brig  of  125  tons  burthen, 
engaged  in  trading  between  Baltimore  (U.S.A.),  Cura£oa  and  Hayti, 
left  Baltimore  on  the  3rd  of  July,  1799,  under  the  command  of  one 
Thomas  Briggs,  and  during  the  course  of  her  voyage  was  captured 
(Great  Britain  and  the  U.S.  of  America  being  then  at  war)  off  the 
south  coast  of  Hayti,  on  the  28th  of  August,  by  H.M.  Cutter  Sparrow, 
and  sent  into  Port  Royal  to  be  condemned  as  a  prize.  False  papers 
were  delivered  up,  the  real  ones  having  been  thrown  overboard,  and 
false  evidence  of  nationality  tendered  ;  but  while  the  case  was  pro¬ 
ceeding,  Lieutenant  Michael  Fitton,  of  the  Ferret,  tender  to  H.M.S. 
Abergavenny,  the  flag-ship  at  Port  Royal,  produced  certain  papers 
which  he  had  found  in  a  shark  caught  off  J acmel,  in  the  island  of  San 
Domingo,  on  the  30th  of  August.  These  strangely  recovered  papers 
led  to  the  condemnation  of  the  brig  and  her  cargo  on  the  25th 
November,  1799.  The  shark’s  jaws,  which  (with  some  of  the  papers 
found)  have  since  come  into  possession  of  the  Royal  United  Service 
Institution,  were  for  a  time  set  up  on  shore,  with  the  inscription  : 
“  Lieutenant  Fitton  recommends  these  jaws  for  a  collar  for  neutrals 
to  swear  through.” 
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Jamaica  J.  In  the  Court  of  Vice  Admiralty. 

The  Adv.  Gen.  ac.  ret.  Wylie  Jas. 
of 

The  Brig  Nancy  of 

Michael  Fitton  Esquire  before  being  duly  Sworn  maketh  Oath  and 
Saith,  that  the  Tender  of  His  Majesty’s  Ship  of  War  Abergavenny 
then  under  the  Command  of  this  deponent  being  on  a  Cruise  off 
Jacmel  in  the  Island  of  Saint  Domingo  on  the  thirtieth  day  of  August 
last,  discovered  a  dead  Bullock  surrounded  by  Sharks,  which  he 
had  towed  along  side  the  said  Tender  for  the  purpose  of  catching  the 
said  Sharks  and  this  deponent  saith,  that  having  caught  one  of  the 
said  Sharks  and  hoisted  it  on  board  the  said  Tender  he  ordered  some 
of  the  seamen  to  separate  its  Jaws  and  Clean  them  as  the  Said  Shark 
was  larger  than  Common,  which  the  said  Seamen  did,  whilst  others 
opened  its  Maw  and  therein  discovered  in  the  presence  of  this 
deponent  a  parcel  of  papers  tied  up  with  a  String,  And  this  deponent 
Saith,  that  on  perusing  the  said  papers  he  discovered  a  letter  of  a 
recent  date  from  Curricoa,  and  as  it  occurred  to  this  deponent  they 
might  relate  to  some  Vessel  detained  by  some  of  His  Majesty’s 
Cruisers  he  had  them  dried  on  Deck  and  this  deponent  Saith  that 
having  been  informed  that  His  Majesty’s  Cutter  Sparrow  had  sent 
down  to  this  Island  as  prize  a  certain  Brig  or  Vessel  called  the 
Nancy  and  supposing  one  paper  as  found  as  aforesaid  might  be  useful 
at  the  Trial  of  the  said  Vessel  called  the  Nancy  hath  caused  the  same 
to  be  Sealed  up  and  delivered  them  to  one  of  the  Surrogates  of  this 
Honorable  Court  without  any  fraud  alteration  addition  Subtraction 
or  Emmbezzlement  whatsoever - 


Taken  and  the  truth  thereof  Sworn  to 
before  me  this  24th  day  of  September 


1799. 


J.  Fraser, 


Michl 


Surrogate. 


Fitton. 


Papers  found  in  a  Sharks  Maw  by  Lieut.  Fitton 
Abergavenny,  Tender. 

These  papers  were  delivered  to  me  by  Lieut.  Fitton, 
as  shown  of  his  Swearing  to  his  master  Lance 
Adv.  Gen.  .  .  .  Wylie  Jas  in  the  Brig  Nancy. 


J.  Fraser. 

24th  September ,  1799. 


CHAPTER  VI 

HYDROCEPHALUS 


An  Address  to  the  Students  of  St.  George's  Hospital  Medical 
School,  October  1st,  1928. 

The  Brain  of  man  is  the  greatest  wonder  of  the  world. 

The  infant  has  water  on  the  brain,  says  the  vulgar. 

The  infant  has  hydrocephalus,  gravely  says  the  physician,  repeating 
in  Greek  what  he  is  ignorant  of  in  his  own  language. 

What  is  this  water  ? 

Whence  does  it  come  ? 

Majendie. 

Hydrocephalus  is  a  convenient  Greek  compound  word 
signifying  a  watery  head.  The  skulls  of  hydrocephalic 


Fig.  25. — Skull  of  a  hydrocephalic  infant.  (Tumours.) 


infants  litter  the  shelves  of  our  museums,  and  dismal  bills  of 
mortality  do  not  furnish  a  true  estimate  of  the  frequency  of 
this  condition.  The  orifice  through  which  the  foetus  is 
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impelled  in  order  to  be  born  is  not  sufficiently  accommodat¬ 
ing  to  allow  the  enlarged  head  to  escape  serious  damage,  and 
on  the  museum  shelves  these  expanded  skulls  lie  like  so 
many  withered  buds  ! 

Congenital  hydrocephalus  is  due  to  an  abnormal  accumu¬ 
lation  of  fluid  in  the  ventricles  of  the  brain.  In  typical 
examples,  the  large  size  of  the  cranium  and  the  smallness  of 
the  face  are  in  striking  contrast.  The  gradual  increase  of 
the  fluid  within  the  ventricles  distends  them,  causing  wide 
separation  of  the  cranial  bones,  while  the  bones  of  the  face 
retain  their  natural  proportions  and  relations  to  each  other. 
The  halves  of  the  frontal  bones  are  widely  separated  from 
each  other  ;  the  spaces  between  the  parietals,  and  between 
these  and  the  occipital  are  wider  than  usual  (Fig.  25). 
Indeed,  the  bones  of  the  cranial  vault  are  so  disparted  while 
those  of  the  skull-base  retain  their  usual  juxtaposition,  that 
the  bones  in  the  vault  of  a  hydrocephalic  skull  were  compared 
by  Trousseau  to  the  petals  of  an  opening  flower. 

THE  LATERAL  RECESSES  OF  THE  FOURTH  VENTRICLE 

Previous  to  the  publication  of  the  Origin  of  Species  (1859), 
and  particularly  the  Descent  of  Man  (1871),  rudimentary 


Fig.  26. — Under-surface  of  the  pons  and  medulla,  show¬ 
ing  tufts  of  choroid  plexus  peering  from  the  orifices 
of  the  lateral  recesses.  (Henle.) 


organs  in  man’s  body  were  regarded  by  anatomists  as  curio¬ 
sities.  Many  were  known.  They  were  galvanised  into  life 
by  Darwin’s  conception  of  the  Descent  of  Man.  Human 
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anatomy  soon  convinced  me  of  the  light  evolution  shed  on 
rudimentary  organs — Vestiges. 

In  1879,  while  engaged  at  the  Middlesex  Hospital  in  pre¬ 
paring  specimens  of  the  brain  for  teaching  purposes,  my 
attention  was  arrested  by  a  tuft  of  choroid  plexus  on  each 
side  of  the  cerebellum  immediately  adjacent  to  the  flocculus. 
At  that  date  no  reference  was  made  to  these  tufts  in  English 
text-books  of  anatomy  (Fig.  26)  ;  they  mark  the  orifices  of 
the  lateral  recesses  of  the  fourth  ventricle  of  the  brain. 
They  were  described  in  1849  by  Bochdalek,  Professor  of 
Anatomy  in  Prague,  who  likened  them  to  a  basket  of  flowers 
— “  Blumenkorbschen,”  or  fullhorn  (cornucopia).  For  many 
years  anatomists  took  little  notice  of  them. 

When  a  brain  is  carefully  hardened  in  alcohol  and  divided 
transversely  through  the  pons  and  the  cerebellum,  so  as  to 


Fig.  27. — Transverse  section  through  the  cerebellum  and 
pons,  displaying  the  lateral  recesses  of  the  fourth 
ventricle  and  their  relation  to  the  auditory  nerve. 

(Henle.) 

include  the  lateral  recesses,  the  anatomist  at  once  recognises 
that  the  tufts  which  form  the  flowers  in  Bochdalek’s  “  Blu¬ 
menkorbschen  ”  are  continuous  with  the  choroid  plexus 
covering  the  roof  of  the  fourth  ventricle,  and  that  the  wall 
of  the  recess  is  in  contact  with  the  auditory  nerve  (Fig.  27). 

The  orifice  of  each  lateral  recess  is  in  contact  with  a 
depression  on  the  inner  wall  of  the  petrous  portion  of  the 
temporal  bone  which  lodges  the  bulbous  end  of  the  endo¬ 
lymphatic  duct.  In  1884  I  drew  attention  to  this  relation¬ 
ship  and  have  for  many  years  sought  to  find  out  its  mean¬ 
ing.  It  is  brimful  of  interest,  as  I  will  endeavour  to  explain. 
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The  brain  and  spinal  cord  are  originally  a  tube  of  epiblast 
of  which  the  anterior  end  consists  of  three  inter-communi¬ 
cating  bulbs — the  three  primary  vesicles.  These  vesicles 
are  represented  in  the  adult  brain  by  the  third  ventricle, 
the  aqueduct  of  Sylvius,  and  the  fourth  ventricle,  which  is 
in  direct  communication  with  the  central  canal  of  the  spinal 


Fig.  28. — Diagram  of  a  mammalian  brain  in  section, 
showing  its  ventricles  and  the  choroid  plexuses. 
(Tumours.) 


cord.  The  paired  lateral  ventricles  of  the  adult  brain  are 
outgrowths  from  the  first  primary  vesicle  (Fig.  28). 

The  third  vesicle  concerns  us  for  the  moment — its  floor 
thickens  ;  its  cavity  becomes  rhomboidal  and  it  is  recognised 
in  the  adult  brain  as  the  fourth  ventricle.  Its  roof  remains 
as  a  thin  lamina — the  velum.  Choroid  villi  sprout  from  the 
ventricular  surface  of  the  velum.  There  are  no  observations 
which  enable  us  to  fix  the  date  when  the  lateral  angles  of  this 
rhomboid  ventricle  burst  into  the  subarachnoid  space  ;  prob¬ 
ably  this  happens  when  the  choroid  villi  become  active, 
and  the  pressure  of  the  fluid  within  it  makes  vents  through 
the  two  least  resisting  parts  of  its  walls. 

THE  CHOROID  PLEXUS  AND  THE  VENTRICULAR 

FLUID 

The  cerebro-spinal  fluid  is  secreted  by  the  choroid  plexus 
and  fills  all  the  cavities  of  the  brain  ;  it  escapes  through  the 
lateral  recesses  into  the  subarachnoid  spaces.  The  manner  of 
its  escape  from  these  spaces  is  not  understood,  but  it  is 
inferred  that  the  fluid  is  absorbed  by  the  veins  and  is  dis¬ 
charged  into  the  venous  sinuses  of  the  dura. 
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The  choroid  plexus  is  active  about  the  fourth  month  of 
intra-uterine  life,  and  if  the  escape  of  the  fluid  from  the 
ventricle  is  hindered,  the  cavities  of  the  brain  above  the 
blockade  are  dilated  by  the  pressure  of  the  accumulated  fluid 
(Fig.  29).  Obstruction  to  the  escape  of  the  ventricular  fluid 
produces  an  effect  on  the  brain  parallel  to  that  which  occurs 


in  a  kidney  when  the  urine  is  hindered  from  escaping  from 
the  ureter,  and  known  as  hydronephrosis. 

Congenital  hydrocephalus  and  congenital  hydronephrosis 
are  parallel  conditions  ;  they  arise  during  intra-uterine  life. 
The  epithelium  of  the  kidney  and  the  choroid  plexuses  of 
the  brain  are  active  about  the  fourth  month  of  intra-uterine 
life. 


The  choroid  plexuses  perform  a  similar  function  for  the 


Fig.  29. — Sagittal  section  of  a  child’s  head,  the  subject  of 
hydrocephalus.  The  point  of  the  arrow  is  in  the  fourth, 
the  neck  and  feathers  in  the  third  ventricle.  The  in¬ 
fundibulum  is  widely  dilated  and  the  pituitary  fossa 
expanded.  {Tumours.) 
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brain  which  the  renal  epithelium  exercises  for  the  body  generally. 
These  plexuses  may  be  styled  cerebral  kidneys,  but  with 
this  difference  :  urine  is  collected  in  a  bladder  from  which 
it  is  expelled  intermittently.  Cerebro -spinal  fluid  is  in  some 
measure  reintroduced  into  the  blood.  Urine  is  noxious  to 
blood. 

The  function  of  the  cerebro -spinal  fluid  is  ill-understood  ; 
its  excessive  accumulation  and  retention  in  the  ventricles  of 
the  brain  does  not  induce  toxic  symptoms.  It  is  the  pressure 
of  a  gross  quantity  which  leads  to  disaster.  The  unrestrained 
escape  of  this  fluid  is  fatal  to  children  ;  there  is  strong  clinical 
evidence  that  it  has  a  definite  toxicity  for  the  rest  of  the 
body,  for  when  liberated  into  the  tissues,  high  fever  is  apt  to 
occur  during  the  short  period  before  its  absorption  is  arrested 
by  the  inevitable  reaction  in  the  tissues  that  produces 
encystment  (Trotter). 

Complete  obstruction  of  the  interventricular  communications 
is  as  inimical  to  life  as  complete  obstruction  to  both  ureters. 

The  embryology  of  the  brain  clearly  indicates  that  the 
primary  vesicles  form  a  closed  sac  ;  the  lateral  recesses  are 
pouchings  from  the  third  vesicle  and  their  communication 
with  the  subarachnoid  area  is  a  secondary  event.  If  the 
lateral  recesses  fail  to  open  into  the  subarachnoid  space,  the 
ventricular  fluid  is  retained  and  leads  to  dilatation  of  all  the 
ventricular  cavities  of  the  brain  ;  this  brings  congenital 
hydrocephalus,  due  to  imperforate  lateral  recesses,  into  line 
with  foetal  hydronephrosis. 

In  order  to  appreciate  the  evolutionary  significance  of  the 
lateral  recesses,  it  is  necessary  to  examine  the  auditory 
capsule  in  the  cartilaginous  stage  of  the  skull. 

THE  HUMAN  CHONDROCRANIUM 

At  the  time  I  began  to  study  the  significance  of  the  lateral 
recesses,  I  was  also  concerned  with  man’s  skull  in  its  cartila¬ 
ginous  condition  (Fig.  30).  This  figure  I  prepared  for  my 
article  on  Osteology  in  Morris’s  Human  Anatomy ,  1893. 

On  the  inner  face  of  the  periotic  cartilage  there  is  a  discrete 
orifice  posterior  to  the  internal  auditory  meatus  ;  it  is 
known  as  the  aqueductus  vestibuli,  and  contains  the  endo¬ 
lymphatic  duct  which  ends  as  a  bulb,  or  sac,  under  the  dura. 
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The  orifice  of  each  lateral  recess  of  the  fourth  ventricle  lies 
in  contact  with  this  bulb.  From  a  careful  consideration  of 
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FOSSA 


Fig.  30. — Human  chondrocranium  X  4.  third  month. 
The  periotic  cartilage  is  easily  identified  ;  also  the 
auditory  meatus  ;  and  the  floccular  fossa  ;  and  the 
aqueductus  vestibuli.  In  adult  skulls  this  orifice  is 
overhung  by  a  thin  lip  of  bone  which  indicates  the 
grave  of  the  endolymphatic  sac. 


this  anatomical  proximity  I  felt  sure  that  some  intimate 
relationship  is  indicated  between  the  ventricular  fluid  of 
the  brain  and  the  endolymph  of  the  labyrinth. 


THE  AUDITORY  ORGAN  AND  ITS  LABYRINTH 

The  periotic  capsule  contains  the  organ  of  hearing  and 
equilibration.  This  organ,  like  the  central  nervous  tube,  is 
epiblastic  in  origin  ;  it  arises  as  a  bulb  which  becomes  deeply 
embedded  in  adjacent  mesoblast  and  sinks  into  close  asso¬ 
ciation,  but  without  communicating,  with  the  third  cerebral 
vesicle.  The  auditory  bulb  gives  origin  to  the  saccule, 
utricle,  cochlea,  and  three  semicircular  canals — all  hollow 
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structures  filled  with  fluid — endolymph.  The  whole  is  known 
as  the  labyrinth. 

The  complex  system  in  some  vertebrates — Elasmobranch 
fishes — retains  relations  with  the  exterior  by  means  of  the 
endolymphatic  duct  (Fig.  31).  The  fluid  in  this  labyrinth 
of  canals  and  saccules  is  affected  by  vibrations  of  air  and 


Fig.  3 1 . — Labyrinth  of  the  porbeagle  shark,  u.  Por¬ 
tion  of  the  utricle,  l.  Lagena.  (Cat.  Mus.  Roy. 
Coll,  of  Surgeons.) 


water,  and  by  alterations  in  the  position  of  the  head.  The 
labyrinth  is  concerned  with  hearing  and  with  equilibration. 

A  comparison  of  the  chondrocranium  of  man  with  the 
cranium  of  a  cartilaginous  fish  is  instructive.  In  such  fishes 
the  semicircular  canals  are  big  and  easily  seen  in  the  trans¬ 
lucent  cartilage.  The  endolymph  in  the  canals  comes  into 
relation  with  the  water  in  which  these  fishes  live,  merely 
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separated  from  it  by  skin  ;  it  is  easily  affected  by  vibrations 
in  the  water  and  by  alteration  in  the  position  of  the  fish. 
The  significance  of  these  facts  is  obvious  :  the  area  of  the 
auditory  capsule  which  lodges  the  bulb  of  the  ductus  endo- 


Fig.  32. — Section  of  the  brain  of  a  dog-fish  embryo,  show¬ 
ing  the  lateral  recess  r,  and  the  labyrinth  l,  in 
intimate  contact.  (L.  Alexander.) 

lymphaticus  is  in  close  relationship  with  the  orifice  of  the 
lateral  recess. 

For  nearly  fifty  years  I  have  sought  for  an  anatomical 
relationship  between  the  ventricular  cavities  of  the  brain 
and  the  ear-labyrinth,  believing  that  the  route  lay  through 
the  lateral  recesses  of  the  fourth  ventricle.  My  forecast  has 
been  recently  demonstrated.  Leo  Alexander  in  1927  studied 
the  lateral  recesses  in  the  embryo  dog-fish.  He  discovered 
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that  at  the  spot  where  the  lateral  recess  comes  in  contact 
with  the  inner  wall  of  the  skull-capsule,  the  cartilage,  else¬ 
where  thick,  is  reduced  to  a  thin  connective-tissue  mem¬ 
brane  which  seems  as  though  stretched  between  two  sharp 
ridges.  One  side  of  this  membrane  is  covered  with  a  con¬ 
tinuation  of  the  epithelium  of  the  lateral  recess  ;  on  the 
other  side  it  is  covered  with  the  epithelium  of  the  labyrinth- 
vesicle.  Thus  the  walls  of  the  endolymphatic  cavity  and  the 
fourth  ventricle  are  separated  only  by  a  thin  tense  mem¬ 
brane  (Fig.  32). 

In  nearly  all  vertebrates  the  internal  ear  enters  into  rela¬ 
tion  with  the  subarachnoid  space  through  the  ductus  endo- 
lymphaticus.  In  the  mud-fish  Protopterus  the  roof  of  the 
fourth  ventricle  is  overlaid  by  the  saccus  endolymphaticus. 
Alexander’s  researches  led  him  to  this  expression  :  “  Der 
recessus  lateralis  ist  ein  phylogenetisch  altes  Organ.”  With 
this  I  agree. 

PATHOLOGY  :  THE  RELATION  OF  THE  LATERAL 
RECESSES  TO  HYDROCEPHALUS 

It  has  been  known  for  many  years  that  the  orifice  of  a 
lateral  recess  may  be  occluded  and  the  fluid  within  the  fourth 
ventricle  will  distend  it  into  a  globular  sac.  I  observed  and 
described  such  a  cyst  in  1886  and  found  other  examples 
recorded,  some  of  which  were  called  “  hydroceles  of  the 
fourth  ventricles.”  Alexander  has  carefully  studied  them 
in  the  Neurological  Institute,  Vienna,  and  finds  them 
frequent.  In  a  fair  proportion  of  cases  they  are  associated 
with  definite  local  pathological  signs,  connected  with  the 
auditory  nerve,  which  may  be  involved  in  the  cyst-wall 
(Fig.  33). 

A  study  of  the  embryology  of  the  brain  makes  it  clear 
that  the  lateral  recesses  may  be  occluded,  or  remain  imper¬ 
forate  in  foetal  life.  This  is  of  serious  consequence  to  the 
foetus,  for  the  cerebellum  remains  rudimentary  or  may  fail 
to  develop.  In  such  an  event  the  fourth  ventricle  is  repre¬ 
sented  as  a  sac  bulging  through  the  median  gap  of  the 
squamo-occipital.  The  cyst  is  then  called  an  occipital 
meningocele. 

In  such  conditions  the  observer  reports  the  cerebellum 
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as  rudimentary.  Cleland  in  1883  described  it  in  a  different 
way  :  the  supposed  cerebellum  is  the  flocculus.  I  believe 
this.  The  flocculus  is  developed  from  the  foremost  part  of 
the  third  primary  vesicle.  An  occipital  meningocele  may 
be  defined  as  hydrocephalus  limited  to  the  fourth  ventricle. 

The  main  thesis  of  this  lecture  can  be  shortly  expressed  : 

Many  examples  of  congenital  hydrocephalus  are  due  to 
prenatal  bilateral  occlusion  of  the  lateral  recesses  of  the  fourth 
ventricle. 

In  the  embryo  the  fourth  ventricle  is  a  closed  sac  ;  in  the 
course  of  development  the  recesses  arise  as  pouches.  If  they 


Fig.  33. — Inferior  surface  of  the  cerebellum  showing  an 
occluded  and  dilated  lateral  recess.  The  opposite 
recess  is  also  occluded  but  not  dilated.  From  a 
man  aged  twenty-nine. 

remain  imperforate,  the  ventricular  fluid  secreted  by  the 
choroid  plexus  has  no  outlet  into  the  subarachnoid  spaces, 
and  the  sequence  is  hydrocephalus.  The  recesses  may  be 
formed  and  become  occluded  in  postnatal  life,  and  hydro¬ 
cephalus  ensue.  It  follows  as  a  corollary  that  otologists, 
keenly  interested  in  what  may  be  called  labyrinthine  dis¬ 
turbances,  will  boldly  attempt  to  relieve  them  by  exposure 
and  puncture  of  the  endolymphatic  sac.  This  will  afford 
opportunity  for  noticing  the  condition  of  the  orifice  of  the 
adjacent  lateral  recess.  Here  is  a  field  for  surgical  enter¬ 
prise  !  This  lecture  may  stimulate  surgeons  to  relieve 
hydrocephalus,  not  by  tapping  the  lateral  ventricles  through 
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the  vault  of  the  skull,  but  by  incising  the  lateral  recesses  at 
its  base  ! 

Apart  from  surgical  enterprise,  this  investigation  adds 
another  vestige  in  man’s  complex  body  to  the  list  of  phylo¬ 
genetic  organs  which  lead  to  pathological  changes  of  vital 
importance. 

HISTORICAL 

A  cyst  involving  the  orifice  of  a  lateral  recess  of  the  fourth 
ventricle  was  described  by  Virchow  in  Die  Krankhaften 
Geschwulste,  1863.  The  cyst  was  as  big  as  a  ripe  cherry  ;  it 
pressed  on  the  flocculus  and  the  facial  nerve  ;  remnants  of 
the  choroid  plexus  of  the  fourth  projected  into  the  cyst. 
Though  the  walls  of  the  cyst  were  thin  its  pressure  had 
caused  paralysis  of  the  facial  nerve.  Virchow  named  it 
Hydrocele  ventriculi. 

Recklinghausen  in  1864  described  a  bilateral  example, 
but  no  one  seems  to  have  associated  the  condition  with  the 
“  lateral  recesses  ”  until  my  observations  were  published  in 
Brain,  1887.  Luschka  gets  credit  for  discovering  the  orifices 
of  the  lateral  recesses,  and  they  are  called  by  writers  to-day 
Luschka ’s  foramina. 

My  views  on  the  foramen  of  Magendie  are  briefly  set  out 
in  my  book,  Orations  and  Addresses,  1924,  p.  135.  The 
French  physiologist  was  ignorant  of  the  existence  of  the 
orifices  of  the  lateral  recesses. 

Testut  discusses  the  literature  relating  to  the  foramen  of 
Magendie.  There  is  no  agreement  among  anatomists  in 
regard  to  it.  For  me  it  is  an  artifact. 
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Appendix 

The  Cornu  and  Choroid  Plexus  of  the  Fourth  Ventricle  of 

the  Brain 

To  the  Editor  of  “  The  Lancet” 

Sir, — Whilst  reading  the  report  in  your  valuable  journal  of  Dr. 
Moxon’s  highly  interesting  Croonian  Lecture  on  the  “  Influence  of 
the  Circulation  on  the  Nervous  System,”  my  attention  was  arrested 
by  the  following  statement  : — 

“  Our  anatomical  works  all  speak  of  a  sort  of  pouch  from  the 
side  of  the  fourth  ventricle,  but  none  of  them  point  out  that  this 
pouch  is  stuffed  very  full  of  tufts  of  bloodvessels  in  the  form  of 
choroid  plexus.” 

This  is  clearly  an  oversight  on  the  part  of  the  learned  lecturer  ;  for 
instance,  distinct  mention  is  made  of  this  vascular  fringe  in  Quain’s 
Anatomy,  vol.  II.,  p.  513,  eighth  edition  ;  also  by  Professor  Turner 
in  his  Introduction  to  Human  Anatomy  (p.  261).  The  statement  is 
to  this  effect  :  Key  and  Retzius  have  recently  described  two  addi¬ 
tional  communications,  one  on  each  side  of  the  anterior  part  of  the 
floor  of  the  ventricle.  Through  these  openings  vascular  folds  of 
pia  mater,  named  the  choroid  plexuses  of  the  fourth  ventricle,  enter 
its  cavity.  These  openings  and  choroid  plexuses  are  well  known  to 
the  students  of  the  Middlesex  Hospital,  and  are  constantly  demon¬ 
strated  to  them  in  the  dissecting-room  ;  indeed,  there  is  a  prepara¬ 
tion  to  show  this  very  point  in  the  museum  of  the  Hospital.  With 
regard  to  the  vascularity  of  this  plexus  I  was  totally  ignorant  until 
the  summer  of  1879.  At  that  time  I  was  fortunate  enough  to  obtain 
a  successful  injection  of  its  villi  in  a  foetus  at  term.  The  injection 
was  performed  before  the  natural  heat  had  abated,  and  proved,  as 
one  suspected,  that  the  plexus  was  intensely  vascular.  I  have  still 
a  specimen  of  it  in  my  possession  ;  it  shows,  in  addition  to  the 
vessels,  the  delicate  hyaline  investment  which  covers  the  tuft  of  the 
capillaries  like  a  mantle. 

The  notion  that  I  had  fallen  upon  something  novel  was  soon  dis¬ 
pelled,  for  upon  going  more  minutely  into  the  literature  of  the  subject, 
the  statements  in  Quain  and  Turner’s  works  were  quite  sufficient  to 
set  the  thing  at  rest.  I  should  not  have  thought  anything  more 
about  making  this  matter  public,  but  for  the  observation  of  Dr. 
M  oxon  with  regard  to  them  in  his  lecture. 

I  am,  Sir,  yours  truly, 

J.  B.  Sutton, 

Assistant  Demonstrator  of  Anatomy,  Middlesex  Hospital. 
March  28 th,  1881. 
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THE  PARASITIC  ORIGIN  OF  MAN 

OR  THE  BIONOMICS  OF  ANIMAL  REPRODUCTION  IN 
RELATION  TO  TUMOURS  AND  CANCER 

The  John  B.  Murjphy  Oration,  delivered  at  Detroit,  Michigan, 
October  3rd,  1927 

The  Theory  of  the  Origin  of  Man  from  lower  animals  finds  its 
surest  foundation  in  Embryology,  and  some  remarkable  observa¬ 
tions  and  discoveries  relating  to  Tumours  are  concerned  with  this 
branch  of  Biology. 

The  greatest  discovery  man  ever  made  about  himself  was 
when  Von  Baer  in  1827  discovered,  with  the  aid  of  a  micro¬ 
scope,  the  human  ovum.  When  ripe  the  ovum  is  a  spherical 
cell  0-25  p  in  diameter.  The  riddle  of  animal  reproduction 
remained  unsolved  until  Koelliker  recognised  the  importance 
of  the  minute  flagellate  cells  called  spermatozoa.  These 
remarkable  cells  were  discovered  by  Hamm,  a  pupil  of 
Leeuwenhoek,  in  1677.  They  resemble  protozoa,  and  were 
called  spermatozoa.  For  many  years  they  were  regarded  as 
parasites  of  semen  until  Wagner  and  Koelliker  in  1844  proved 
them  to  be  histological  elements  of  the  testis.  No  one  has 
witnessed  the  union  of  a  spermatozoon  with  a  human  ovum  ; 
it  is  a  matter  of  inference  from  observations  made  on  the 
eggs  of  starfishes  and  amphibians.  In  such  creatures  ova 
and  spermatozoa  mingle  in  the  water  and  come  into  vital 
collision,  and  the  act  of  fertilisation  can  be  seen  under  con¬ 
ditions  permitting  accurate  observation.  Biologists  who 
have  studied  the  process  of  fertilisation  notice  that  when 
mature  ova  are  brought  into  the  vicinity  of  sperm,  the 
spermatozoa,  influenced  by  their  presence,  make  energetic 
efforts  to  reach  them.  It  is  fortunate  that  the  spermatozoon 
has  a  pulsellum  ;  no  one  would  have  recognised  its  wonderful 
relation  to  the  ovum  if  it  had  been  tailless. 
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THE  AQUATIC  ORIGIN  OF  MAN 

There  is  good  evidence  that  man  is  derived  from  aquatic 
ancestors  ;  the  stages  he  passes  through  before  becoming 
fit  to  be  born  indicate  this  :  the  foetus  in  the  womb  lives  as 
an  aquatic  parasite  within  its  mother.  When  an  ovum  enters 
the  uterus,  the  overgrown  uterine  decidua  on  which  it  rests 
secretes  a  fluid  for  its  nourishment.  This  fluid  is  aptly  named 
by  Teacher,  in  a  recent  admirable  research,  uterine  milk. 
The  ovum  can  flourish  in  this  medium  about  ten  days. 
When  the  environment  is  favourable  fertilisation  is  effected 
by  a  spermatozoon — a  flagellate  cell  flourishing  in  a  fluid 
menstruum.  The  ovum,  in  consequence  of  its  union  with 

Allantois 
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Fig.  34. — Human  embryo,  an  aquatic  animal  disporting 
in  its  own  amnionic  pool. 

the  head  of  the  spermatozoon,  becomes  an  oosperm,  or 
zygote,  and  is  quickly  invested  with  delicate  membranes.  Of 
these,  the  outer,  known  as  the  chorion,  quickly  becomes 
shaggy  with  protoplasmic  bodies  called  chorionic  villi. 
These  villi  erode  the  adjacent  decidua  and  firmly  embed  the 
oosperm  ;  they  are,  in  due  course,  converted  into  a  placenta 
— the  respiratory  organ  of  the  foetus.  Fluid  accumulates  in 
the  amnionic  cavity  and  in  due  course  the  embryo  disports 
itself  actively  as  an  aquatic  creature  in  its  own  amnionic 
pool  (Fig.  34).  In  the  early  stage  its  skin  is  covered  by  a 
single  layer  of  cells.  Later  this  becomes  double  and  the 
superficial  layer  is  known  as  the  epitrichium.  About  the 
eighth  month  of  intrauterine  life  the  epitrichium  is  cast  off, 
mixed  with  grease  from  the  skin-glands  and  the  delicate 
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hairs  known  as  lanugo.  This  soapy  stuff  is  the  vernix  caseosa 
so  conspicuous  on  the  skin  of  the  new-born  child.  The 
epitrichium  persists  on  aquatic  creatures  such  as  frogs  and 
salamanders  and  protects  their  skin  from  maceration.  When 
the  human  foetus,  as  an  aquatic  creature,  disports  itself  in 
the  amnionic  hydrosphere  the  epitrichium  and  vernix  caseosa 
protect  it  from  maceration.  Occasionally  the  epitrichium 
persists  and  the  foetus  dies  ;  in  such  circumstances  when  dis¬ 
charged  from  the  uterus,  it  presents  a  weird  appearance  and 
is  known  as  the  Harlequin  foetus. 

The  human  foetus  is  an  aquatic  mammal,  its  blood  being 
oxygenated  by  its  mother’s  blood  by  means  of  the  placenta. 
At  birth  it  is  expelled  from  the  uterus  ;  discards  the  pla¬ 
centa,  and  becomes  a  lung-breathing  creature. 

The  source  of  the  amnionic  fluid  has  puzzled  embryolo¬ 
gists.  From  a  long  and  careful  study  of  congenital  defects 
affecting  the  urinary  organs  I  am  satisfied  that  this  fluid  is 
mainly  urine  excreted  by  the  foetus.  Recently  a  surgeon 
related  to  me  these  facts  :  A  pregnant  uterus  was  removed 
on  account  of  serious  complications,  and  the  moment  the 
uterine  cavity  was  opened  and  the  foetus  set  free  it  was  in 
the  act  of  passing  urine  in  a  full  stream.  The  foetus  was 
male  and  in  the  fifth  month  of  gestation. 

Few  things  made  a  deeper  impression  on  my  mind  than 
when,  as  a  child,  I  realised  that  the  tadpoles,  which  emerged 
from  the  frog-spawn  in  the  ditch  bordering  my  playground, 
turned  into  frogs  and  jumped  among  the  long  grass  in  the 
paddock.  It  was  my  earliest  lesson  in  embryology.  When 
I  became  absorbed  in  anatomy  and  morphology  the  changes 
in  the  branchial  bars,  as  the  aquatic  tadpole  transforms  into 
an  air-breathing  amphibian,  became  more  interesting,  especi¬ 
ally  on  learning  that  in  man  their  chief  representatives  are 
the  delicate  chain  of  ossicles — malleus,  incus,  and  stapes — 
in  the  tympanic  cavity.  It  requires  little  imagination  to 
realise  that  “  the  first  landmark  in  the  ascent  of  man  was 
when  the  frog  first  found  voice  and  left  the  water,”  but 
true  to  its  origin,  the  frog  must  return  to  the  water  to  spawn . 

Leathes,*  in  an  admirable  summary,  concludes  that  life 
consists  in  organic  compounds  continually  reforming  them- 
*  The  Lancet ,  1926,  ii.,  365. 


SPERMATOZOON  A  PARASITE 


79 


selves,  and  that  the  sea  is  the  native  environment  originally 
of  all  forms  of  life.  The  importance  of  water  is  emphasised 
by  the  knowledge  that  the  greater  part  of  our  bodies  (two- 
thirds)  is  water. 

CHORIONIC  VILLI 

An  ovum  is  propelled  through  the  Fallopian  tube  in  about 
three  days.  Normally  the  life  of  the  ovum  is  spent  in  the 
cavity  of  the  uterus,  a  suitable  place  for  its  reception  and 
nourishment.  When  an  ovum  is  attacked  by  a  spermato¬ 
zoon  it  burrows  into  the  endometrium  like  a  vigorous 
parasite.  The  initial  effect  of  this  invasion  upon  a  woman 
is  immediate  arrest  of  menstruation  ;  no  one  has  suggested 
an  explanation  of  this  remarkable  effect. 

Thirty  or  forty  days  after  fertilisation  the  oosperm  has 
undergone  some  wonderful  changes.  It  has  increased 
enormously  and  become  a  cyst  with  a  thin  delicate  trans¬ 
parent  wall  containing  a  visible  embryo,  and  its  outer  wall  is 
shaggy  with  delicate  tufts  known  as  chorionic  villi.  In  the 
early  stages  the  villi  are  devoid  of  blood  vessels  ;  they  con¬ 
sist  of  an  axis  of  delicate  connective  tissue  supporting  cells 
rich  in  protoplasm.  These  cells  are  peculiar  in  character 
and  easily  recognised  with  the  aid  of  a  microscope  by  com¬ 
petent  histologists.  The  chorionic  villi  are  the  chief  cellular 
elements  of  the  placenta.  The  cellular  caps  of  the  villi 
possess  erosive  powers  which  enable  them  to  erode  maternal 
tissues  and  blood  vessels.  Chorionic  villi  have  become  the 
subject  of  intense  study.  A  century  ago  it  was  discovered 
that  the  curious  product  of  conception  known  as  the  grape - 
mole  (Trauben  mole)  is  due  to  changes  in  the  chorionic  villi. 
Examples  are  preserved  in  most  pathological  museums. 
Scientific  knowledge  percolates  slowly  ;  this  disease  remained 
a  curiosity  until  Sanger  and  Pfeiffer,  in  1889,  independently 
described  a  malignant  type  of  uterine  tumour,  peculiar  in 
structure,  which  attacks  parturient  women.  Subsequent 
investigations  by  many  observers  proved  that  such  perver¬ 
sion  is  associated  with  the  chorionic  villi.  It  is  now  well 
known  as  an  exaggeration  of  the  eroding  properties  of  the 
villi ;  they  penetrate  the  walls  of  the  uterus  and  may  invade 
the  peritoneal  cavity.  When  they  erode  blood  vessels, 
fragments  of  the  villi  are  deported  by  the  blood  stream  to  the 
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heart,  lungs,  bones,  viscera,  and  brain,  giving  origin  to 
“  secondary  deposits,”  and  sometimes  kill  the  patient  with 
astonishing  speed. 

Examples  of  the  spontaneous  disappearance  of  chorionic 
cancer  have  been  reported.  This  betrays  its  alliance  with 
the  placenta,  which  is  a  temporary  organ. 

The  natural  history  of  chorionic  villi  illustrates  in  a 
remarkable  way  the  distinguishing  features  of  the  cancer 
cell ;  for  example,  its  power  of  independent  growth,  erosive¬ 
ness,  and  vitality  which  enable  it  to  undergo  dispersion  and 
establish  itself  in  parts  of  the  body  remote  from  its  origin. 

The  natural  history  of  the  placenta  is  astonishing,  but 
facts  have  been  gradually  accumulating  which  increase  our 
astonishment. 

The  placenta  dominates  the  life  of  the  foetus  ;  the  ter¬ 
mination  of  its  intrauterine  life  coincides  with  that  of  the 
placenta,  and  at  the  end  of  280  days,  if  the  child  be  not 
expelled,  the  foetal  circulation  stops,  the  babe  dies,  the 
placenta  dies,  and  is  slowly  absorbed.  It  is  significant  that 
a  ripe  placenta  never  becomes  malignant.  The  villi — the 
immature  elements — are  the  source  of  chorionic  cancer. 

The  pathologist’s  interest  does  not  end  here. 

OVARIAN  DERMOIDS 

Misdirected  Embryologic  Energy 

When  the  wonderful  effects  which  follow  the  vital  colli¬ 
sion  of  a  spermatozoon  with  an  ovum  were  unravelled  by 
embryologists,  the  spermatozoon  seemed  to  be  the  essential 
factor  initiating  developmental  changes  in  the  ovum. 
There  are  reasons  for  believing  that  this  privilege  is  not 
peculiar  to  the  tailed  cell. 

Ovarian  dermoids  are  familiar  to  surgeons,  but  fifty  years 
ago  they  were  regarded  as  curious  tumours  usually  found 
after  death.  With  the  establishment  of  ovariotomy  they 
were  proved  to  be  common  tumours  ;  all  organs  normal  to  a 
foetus  have  been  found  in  them,  except  the  reproductive 
gonads.  Skin  with  all  the  elements  common  to  it,  lanugo, 
hair,  glands,  and  nails.  Brain  tissue,  choroid  plexus,  and 
spinal  cord.  Eyes,  teeth,  cartilage,  and  bone.  Trachea 
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with  mucous  membrane  and  thyroid  gland.  Intestine  and 
liver.  The  essential  element  is  a  skin-covered  lump  which 
often  resembles  a  mammary  gland  with  a  nipple  surrounded 
with  an  areola.  Sometimes  a  rudely  shaped  head  and  a 
stunted  limb.  These  ill-formed  lumps,  known  as  embry- 
omas,  represent  an  ovum  which  has  developed  without  the 
stimulus  of  a  spermatozoon. 

Whilst  pathologists  were  puzzled  by  such  occurrences, 
Loeb  induced  the  eggs  of  starfishes  to  segment  by  adding 
soda-water  to  the  sea-water  of  an  aquarium — shock  fertilisa¬ 
tion.  Later,  Bataillon  induced  complete  embryogenesis  in 
the  eggs  of  grass-frogs  by  gently  puncturing  them  with 
extremely  thin  metal,  or  glass  stylets  dipped  in  frog’s  blood. 
It  is  now  a  common  experiment  in  biological  laboratories  in 
springtime  to  produce  “  fatherless  frogs.”  These  experi¬ 
ments  have  an  important  bearing  on  the  origin  of  ovarian 
dermoids  and  support  the  opinion  that  they  are  due  to  the 
activity  of  ova. 

The  nature  of  ovarian  dermoids  has  engrossed  my  atten¬ 
tion  for  nearly  fifty  years.  These  tumours  in  some  instances 
weigh  nearly  50  lb.  Gradually  I  realised  that  the  mass  of 
grumous  stuff  which  often  forms  the  greater  part  of  the 
tumour  is  excrementitious.  The  embryo,  the  essential  part 
of  the  tumour,  is  skin-covered  and  the  skin  sheds  epidermis, 
lanugo,  hair,  sebum,  etc.,  hour  by  hour,  day  by  day,  month 
by  month,  and  year  by  year,  until  the  accumulated  rubbish 
makes  the  tumour  conspicuous. 

I  have  often  wondered  at  the  frequent  presence  of  skin, 
hair  and  teeth  in  dermoids  and  pondered  on  the  absence  of 
intestine.  How  blind  have  I  been  ! 

A  peculiarity  of  the  cubical  cells  lining  the  gastro¬ 
intestinal  canal  is  the  large  amount  of  colloid  material 
which  forms  in  them  under  pathological  conditions.  The 
biggest  tumours  which  form  in  women  are  ovarian  der¬ 
moids.  Many  years  ago  I  urged  that  the  membrane 
lining  the  honeycomb  chambers  of  these  huge  cystic 
masses  was  mucous  membrane.  Gradually  I  became  con¬ 
vinced  that  they  are  embryomas  in  which  gastro -intestinal 
epithelium  is  dominant. 

In  ovarian  dermoids  skin  prevails ,  and  the  accumulated 
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rubbish — sebum ,  epidermis,  lanugo,  and  teeth — is  detritus 
from  the  skin. 

In  ovarian  colloid  cysts  mucous  membrane  prevails.  The 
accumulated  stuff  is  pseudo-mucin  furnished  by  the  gastro¬ 
intestinal  epithelium  of  the  embryoma. 

Between  the  extreme  types  there  is  every  gradation  of 
misdirected  embryologic  energy.  These  tumours  arise  in 
ova  which  develop  independently  of  spermatozoa.  When 
an  embryoma  is  well  organised  the  character  of  the  dermoid 
is  easily  recognised  and  it  is  non-malignant.  They  endanger 
life  by  their  bulk  and  septic  infection,  to  which  they  are 
liable,  usually  from  the  intestine. 

Although  I  have  spent  much  time  in  studying  the  minute 
structure  of  ovarian  dermoids,  I  have  not  detected  in  them 
any  evidence  of  testicular  tissue  or  chorionic  villi.  In  1902 
Schangenhaufer  discovered  in  a  testicular  dermoid  tissue 
identical  with  chorionic  villi.  His  observations  have  been 
confirmed  by  other  histologists.  In  some  instances  the 
tissue  closely  resembles  that  of  the  grape -mole. 

It  is  worth  mention  that  among  the  peculiar  tumours 
which  occur  in  the  ovaries  of  adult  women,  known  as  papil¬ 
lomatous  cysts,  there  is  a  variety  in  which  the  microscopic 
structure  is  like  that  of  chorionic  cancer.  This  variety  is 
malignant  and  is  disseminated  by  the  blood  stream.  The 
secondary  tumours  erode  bone  with  facility.  In  one  example 
under  my  observation  the  secondary  growths  occurred  in  the 
superior  mediastinum,  and  bud-like  processes  eroded  the 
manubrium  of  the  sternum,  and  appeared  as  currant-like 
nodules  under  the  skin. 

Papillomatous  cysts  of  the  ovaries  are,  as  a  rule,  bila¬ 
teral  and  occur  in  women  between  the  twenty-fifth  and 
fiftieth  years  of  life. 

It  is  difficult  to  escape  from  this  conclusion  : 

PREGNANCY  IS  THE  EPITOME  OF  A  PARASITE 
INFECTION 

The  foetus  may  be  regarded  as  a  tumour  growing  within 
its  mother,  the  consequence  of  an  infection  by  a  parasite — 
the  spermatozoon.  It  is  a  strange  eventful  history. 
Copulation  is  the  method  of  infection  by  which  flagellate 
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protozoa — spermatozoa,  introduced  into  the  female — attack 
ripe  ova  in  the  uterine  or  the  tubal  passages,  and  convert  one 
or  more  into  oosperms  (zygotes).  The  oosperm  embeds 
itself  vigorously  in  the  ripe  decidua.  The  first  effects  of  the 
infection  are  a  local  reaction — the  arrest  of  menstruation  ; 
and  a  constitutional  response  expressed  by  mammary 
activity — the  secretion  of  milk  ;  and  usually  pigmentation 
of  the  skin  localised  to  certain  definite  situations.  The 
uterus,  in  a  marvellous  manner,  adjusts  itself  to  the  growth 
of  the  foetal  tumour,  and  at  the  end  of  280  days  the  death  of 
the  placenta  coincides  with  labour  and  the  expulsion  of  the 
foetus  and  its  membranes.  The  foetus  discards  the  placenta 
and  becomes  an  air-breathing  mammal,  leads  an  independent 
life,  becomes  in  due  course  mature,  and  seeks  opportunities 
for  reproducing  its  kind. 

Pathological  changes  sometimes  arise  in  connection  with 
the  accessory  structures,  especially  the  chorionic  villi  and 
the  placenta,  which  jeopardise  the  successful  development 
of  the  embryo  and  the  life  of  its  mother.  We  know  in 
relation  with  ovarian  and  testicular  dermoids  that  the  more 
complete  the  development  of  the  embryo  the  less  harmful 
are  the  consequences  to  the  mother  ;  but  when  the  develop¬ 
ment  is  perverted  and  the  tissues  nondescript,  the  gross 
products  are  often  notoriously  malignant.  This  holds  good 
for  uterine  development. 

Copulation  is  the  method  of  infection  ; 

Pregnancy  is  the  growth  of  a  neoplasm  ; 

Labour  the  occurrence  of  a  natural  operation  ; 

Puerperium — the  period  of  recovery. 

PARTURITION 

Childbirth  is  a  natural  operation,  and  like  a  surgical 
operation  has  its  risks  and  sequences.  Of  these,  the  two 
most  important  are  sepsis  and  cancer,  one  is  immediate  and 
the  other  deferred. 

In  spite  of  the  brilliant  results  which  ensued  on  the  con¬ 
quest  of  sepsis  and  the  treatment  of  wounds,  child -bed  fever 
persists.  It  is  true  that  endemic  puerperal  fever  disap¬ 
peared  when  Listerian  principles  were  applied,  but  the 
sporadic  form  persists,  and  will  persist,  until  parturition  is 
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conducted  on  the  same  strict  methods  as  surgical  operations. 
Take,  for  example,  Csesarean  section.  In  1860  this  ancient 
operation  had  an  enormous  mortality.  To-day  it  is  safer 
than  normal  delivery  at  term,  since  surgeons  adopted 
aseptic  methods — boiling  instruments  and  ligature  materials; 
and  especially  wearing  sterilised  rubber  gloves  when  con¬ 
ducting  labour. 

In  order  to  reduce  the  risks  of  parturition  to  the  level  of 
those  attending  surgical  operations,  a  parturient  woman 
should  be  treated  on  the  same  lines  as  a  prospective  surgical 
patient.  She  should  not  be  ashamed  to  wash  the  gate-of -birth 
with  the  same  diligence  and  care  as  she  washes  her  face.  Such 
toilet  is  of  the  utmost  value  as  a  protection  against  post¬ 
partum  sepsis. 

Chronic  ulcerating  septic  fissures  in  the  walls  of  the  birth- 
canal  are  the  lurking  places  of  pathogenic  germs,  and 
potential  sources  of  uterine  infection. 

Science  hath  given  a  new  commandment  to  doctors  and 
midwives  : 

Thou  shalt  wear  sterilised  rubber-gloves  in  taking  a  labour.  The 
Law  will  not  hold  him  guiltless  that  taketh  a  labour  with  bare  hands 
and  the  lying-in  woman  develops  child-bed  fever. 

We  flounder  in  speculation  concerning  the  causes  of 
tumours  and  cancers,  as  much  as  our  predecessors  floundered 
in  ignorance  of  the  factors  concerned  in  animal  reproduction, 
until  the  microscope  enabled  us  to  recognise  mammalian 
ova  and  spermatozoa,  and  work  out  their  intimate  relations. 

Verily  the  tale  of  Animal  Reproduction  is  the  most  wonderful 
history  in  the  world  ;  it  is  an  epitome  of  Man’s  descent  from 
Protozoa  ! 


CHAPTER  VIII 


THE  CONQUEST  OF  SEPSIS 

Speech  at  Glasgow  on  the  occasion  of  the  Lister  Centenary , 
April  2nd ,  1927 

Centenaries  remind  us  of  our  predecessors  and  reawaken 
our  memories  to  the  benefits  we  derive  from  their  discoveries. 
The  discovery  of  the  anaesthetic  properties  of  ether  and 
chloroform  eighty  years  ago  is  a  landmark  in  the  history  of 
surgery  ;  and  it  is  common  knowledge  that  twenty  years 
later  surgical  operations  increased  enormously  in  number  in 
all  big  cities,  and  post-operative  sepsis  became  so  common 
and  so  mortal  as  to  threaten  the  extinction  of  operative 
surgery  as  an  art.  Endeavours  to  ascertain  the  cause  of 
sepsis  exercised  the  minds  of  the  greatest  surgeons. 

The  principles  underlying  the  treatment  of  wounds  were 
based  on  the  idea  that  festering  was  due  to  something  which 
entered  wounds,  and  the  time-honoured  methods  adopted  in 
treatment  consisted  in  removing  any  foreign  body  that 
might  be  in  the  wound  ;  to  staunch  the  bleeding,  usually 
with  the  aid  of  styptics,  then  close  the  wound  and  allow  it  to 
heal.  The  styptic  might  contain  something  to  stimulate 
the  healing  process.  This  method  of  treating  wounds  can 
be  traced  back  3,000  years  ;  it  was  practised  by  famous 
physicians  in  the  Trojan  War. 

All  who  are  acquainted  with  Virgil’s  iEneid  can  recall  this 
stirring  story  :  When  the  hero  iEneas  was  wounded  in  the 
thigh  with  a  dart,  the  celebrated  Trojan  physician  Iapyx 
came  to  aid  him.  After  some  trouble  the  head  of  the  dart 
was  extracted  and  Iapyx  instilled  into  the  wound  a  tincture 
to  which  the  goddess  Venus  added,  unknown  to  the  physi¬ 
cian,  some  juice  prepared  from  the  stalk,  leaves,  and  flowers 
of  dittany  from  Crete.  Suddenly  all  pain  fled  from  the 
wound,  and  all  the  blood  in  the  deep  wound  was  staunched. 
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iEneas  soon  recovered  his  vigour  and,  urged  by  Iapyx, 
returned  with  zest  to  the  fight. 

In  1866  a  patient  was  admitted  into  the  Glasgow  Royal 
Infirmary  with  a  compound  fracture  of  the  leg  and  had  the 
good  luck  to  come  under  the  care  of  Joseph  Lister,  the  pro¬ 
fessor  of  surgery,  who  treated  the  fracture  on  the  same 
principles  as  Iapyx  treated  ALneas,  but  instead  of  a  tincture 
containing  dittany  he  instilled  into  the  wound  a  solution  of 
crude  carbolic  acid.  There  was  nothing  poetical  in  this,  but 
the  result  exceeded  Lister’s  expectation,  for  the  patient 
recovered  with  a  useful  limb.  The  usual  treatment  at  that 
time  was  amputation,  and  even  in  such  an  event  the  patient 
usually  died  from  sepsis.  The  successful  issue  in  this  case 
was  of  the  utmost  importance,  for  it  laid  the  foundation  of 
the  glorious  edifice  of  Antiseptic  Surgery. 

The  treatment  adopted  by  Lister  in  this  instance  was  no 
sudden  inspiration.  When  he  served  as  Syme’s  assistant 
surgeon  in  Edinburgh  in  1856,  post-operative  sepsis  was 
endemic  in  every  infirmary  and  hospital  in  the  British  Isles. 
Lister  attributed  sepsis  to  something  which  entered  wounds. 
He  believed  that  putrefaction  was  caused  by  the  oxygen  of 
the  air  ;  chemists  believed  this.  Lister  thought  that  sepsis 
could  be  communicated  to  wounds  by  instruments,  sponges, 
and  the  fingers  of  surgeons  and  attendants.  He  devised 
means  for  preventing  infection  and  selected  carbolic  acid, 
at  that  date  called  creosote,  a  chemical  novelty  used  for 
deodorising  sewage,  for  the  purpose  of  destroying  the  agents 
of  sepsis,  and  he  adopted  the  word  Antisepsis  for  his  method. 
Whilst  Lister  was  busy  with  these  investigations  Cohn  made 
the  important  discovery  that  yeast  was  a  microscopic  plant. 
Pasteur  discovered  that  fermentation  and  putrefaction  were 
due  to  the  action  of  microbes.  Lister  welcomed  Pasteur’s 
demonstration  “  that  putrefaction  like  other  true  fermenta¬ 
tions  is  caused  by  microbes  growing  in  the  putrescible  sub¬ 
stance.”  These  brilliant  discoveries  proved  that  the  appa¬ 
rently  dissimilar  processes  —  fermentation,  putrefaction, 
suppuration  and  sepsis — are  due  to  the  action  of  minute 
living  organisms. 

Pasteur’s  discovery  revolutionised  the  methods  of  the 
winepress,  brewery,  dairy,  and  sewage  farm  ;  Lister’s 
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transformed  the  methods  of  operative  surgery,  and  they 
are  by  no  means  limited  to  mere  wound  treatment  ;  they 
have  led  to  extraordinary  changes  in  surgeons,  hospitals, 
and  lying-in  chambers.  All  great  changes  introduced  into  an 
ancient  craft  stir  up  opposition  and  ridicule.  Some  cautious 
surgeons  who  laughed  at  antisepsis  endeavoured  to  follow 
the  method.  Others  who  jibed  went  slowly,  but  surely,  to 
the  wall. 

In  the  face  of  opposition  Lister  pursued  his  course 
apparently  unruffled.  The  younger  surgeons — enthusiastic 
converts — adopted  his  principles  and  gradually  introduced 
into  the  operating-room  the  methods  of  the  bacteriological 
laboratory,  sterilisation  by  heat.  This  ultimately  became 
the  Cult  of  Asepsis.  Indeed,  heat  is  the  most  perfect  anti¬ 
septic  known.  Odoriferous  carbolic  acid  persists  as  a 
memory  ! 

Since  1900  operative  surgery  has  advanced  with  such 
strides  that  text-books  of  surgery  have  become,  like  railway 
time-tables,  useful  only  for  a  season.  Surgical  methods 
change  monthly.  Operating  theatres  which  resembled 
shambles  in  1860  are  replaced  by  rooms  of  spotless  purity 
containing  scintillating  metal  furniture  and  ingenious  electric 
lights.  All  concerned  in  the  operation  are  clothed  from  nose- 
tip  to  toe-tip  in  sterilised  linen  garments,  and  their  hands 
covered  with  sterilised  rubber  gloves.  The  patient  is  in  a 
sleep  as  deep  as  that  of  Adam  in  Eden  ;  and  the  theatrical 
silence  is  only  broken  by  the  rhythmical  breathing  of  the 
patient  or  an  occasional  utterance  from  a  nervous  operator. 
Modern  surgery  is  wonderful.  I  was  trained  in  the  old 
school  and  lived  to  revel  in  the  wonders  of  the  new.  But 
this  is  not  the  end  ;  the  legitimate  function  of  surgery  is 
the  repair  of  physical  injuries.  We  must  strive  to  cure 
morbid  growths  with  drugs  prepared  by  biochemists.  We 
may  believe  that  chemotherapy  and  physics,  which  have 
furnished  surgeons  with  powerful  and  reliable  remedies,  will 
help  to  deliver  mankind  from  some  of  the  most  distressing 
and  uncompromising  operations  of  modern  surgery. 

There  are  clear  signs  of  the  dawn  of  such  an  era.  The 
dominating  features  of  Lister’s  life  were  his  persistent 
enthusiasm  and  faith  for  the  cause  he  had  at  heart ;  and 
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his  courage  in  the  face  of  the  incredulity  of  contemporary 
surgeons  is  beyond  all  praise.  The  propagation  of  a  New 
Gospel  in  religion,  science,  or  art  demands  forceful  disciples. 
If  Lister  had  had  an  apostle  with  the  zeal  of  Saul  of  Tarsus, 
or  a  disciple  with  the  eloquence  of  Huxley,  the  Listerian 
principles  of  wound  treatment  would  have  been  universally 
accepted  before  1900.  In  spite  of  this,  Lord  Lister  had  the 
rare  privilege  of  living  to  see  his  principles  adopted  by 
surgeons  throughout  the  world. 

The  bronze  figure  of  Lord  Lister  in  Kelvingrove  Park 
exemplifies  his  steadfastness  in  the  pursuit  of  Truth  ;  the 
granite  block  which  supports  it  is  typical  of  the  firm  founda¬ 
tion  on  which  his  discovery  rests.  The  monument  is  an 
expressive  tribute  to  the  great  surgeon,  whose  influence  will 
remain  as  long  as  surgery  is  practised  as  an  art,  and  the 
conquest  of  sepsis  will  continue  to  be  a  blessing  on  every 
race  of  mankind. 


CHAPTER  IX 


AVIAN  TUBERCULOSIS 
AN  ILLUSTRATION  OF  AMOEBIC  WARFARE 

In  1886  I  published  an  article  with  this  title  in  The  Journal 
of  Comparative  Medicine  and  Surgery ,  Philadelphia,  at  the 
request  of  the  editor,  Dr.  W.  A.  Conklin,  and  venture  to 
draw  attention  to  it  because  the  subject  has  assumed  import¬ 
ance.  I  believe  myself  to  be  the  first  to  bring  Avian 
Tuberculosis  under  the  notice  of  British  pathologists. 

The  essay  also  contained  a  reference  to  Wolff’s  discovery 
in  1883  of  a  disease  among  captive  grey  parrots  attributed 
to  a  micrococcus. 

This  disease  of  parrots,  now  familiar  as  Psittacosis ,  is 
contagious  for  human  beings.  Many  fatal  cases  have  been 
reported.  In  1929,  Dr.  A.  P.  Thomson  *  described  an 
outbreak  in  Birmingham  (see  p.  92). 

AVIAN  TUBERCULOSIS 

My  researches  began  in  1879.  A  farmer  having  lost  a 
large  number  of  fowls  in  a  short  time  requested  me  to 
investigate  the  cause  of  death,  and  gave  me  every  facility. 
In  1881  I  began  to  conduct  pathological  work  at  the  Zoo¬ 
logical  Gardens,  and  soon  found  that  grain-eating  birds  in 
the  menagerie  were  extremely  liable  to  tubercle.  At  this 
time  the  tuberculous  nature  of  the  disease  was  based  on  the 
naked-eye  features  of  the  lesions.  In  1882  Koch  discovered 
the  tubercle-bacillus  and  supplied  the  criterion  for  this 
disease.  In  the  summer  of  1883  Dr.  Heneage  Gibbs,  Lec¬ 
turer  on  Physiology  at  the  Westminster  Hospital  Medical 
School,  joined  me  in  the  investigation.  He  was  skilful  in 
bacteriology,  and  detected  myriads  of  tubercle -bacilli  in  the 
visceral  deposits,  and  especially  in  the  spleen. 

Before  the  results  of  our  work  could  be  communicated  to 

*  Thomson,  A.  P.  Psittacosis.  Lancet,  1929,  ii.,  115. 
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the  Pathological  Society  of  London,  Ribbert,  of  Bonn, 
announced  the  parasitic  nature  of  the  disease  in  birds, 
and  the  identity  of  the  bacillus  with  that  described  by 
Koch  for  tuberculosis.  In  1885  Cornil  and  Megnin  con¬ 
firmed  its  presence  in  the  lesion  of  Avian  Tuberculosis. 

A  joint  paper  by  Heneage  Gibbs  and  myself  in  The  Patho¬ 
logical  Transactions ,  1884,  XXXV.,  477,  contains  an  excellent 
plate  with  drawings  of  tuberculous  viscera — liver,  spleen,  and 
duodenum — of  birds. 

THE  RHEA 

On  beginning  the  study  of  Avian  Tuberculosis  I 
became  interested  in  Darwin’s  rhea — the  South  American 
ostrich. 

Darwin,  in  the  Voyage  of  the  Beagle ,  makes  some  observa¬ 
tions  on  this  bird,  which  in  its  nesting  habits  is  similar  to 
the  African  ostrich  ;  it  differs  from  it  in  possessing  three 
toes  on  each  foot.  In  the  wild  state  rheas  eat  grass, 
roots,  and  seeds  ;  also  lizards,  insects,  worms  and  molluscs 
(Hudson).  In  the  Zoo  they  feed  on  chopped-up  cabbages 
and  other  green  food,  boiled  potatoes,  biscuits,  and  occasion¬ 
ally — in  mid- winter — raw  meat  in  addition  to  other  food. 

The  first  rhea  I  dissected  died  suddenly,  which  means  no 
one  noticed  anything  unusual  in  its  conduct  until  the  keeper 
found  the  bird  dead  in  its  shed. 

At  the  examination,  an  intussusception  of  the  intestine  and 
one  of  the  caeca  (Fig.  35)  was  found.  The  invaginations  were 
induced  by  tuberculous  deposits  in  the  mucous  membrane. 
Large  nodules  had  formed  on  the  duodenum  ;  the  spleen 
was  crammed  with  tuberculous  matter.  Dr.  Gibbs  examined 
the  hepatic  nodules  and  found  them  crowded  with  bacilli. 
The  immense  number  of  bacilli  so  astonished  him  that  he 
submitted  the  slides  to  Dr.  Klein,  the  accepted  authority  on 
tubercle -bacilli  in  London.  Klein’s  book,  Micro-organisms 
and  Disease ,  1884,  contains  an  illustration  of  a  section 
through  a  nodule  taken  from  the  rhea’s  liver  showing  the 
cell-substance  swarming  with  bacilli  similar  to  leprosy 
bacilli.  He  regarded  the  disease  in  the  rhea  as  leprosy.  Later 
he  changed  his  opinion,  and  agreed  that  the  disease  was 
tuberculosis. 
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Fig.  35. — Large  intestine  and  caeca  of  a  rhea  which 
died  of  intussusception  due  to  tuberculous 
nodules  in  the  mucous  membrane  of  the  gut. 


Between  1881-1886  thirteen  rheas  died  in  the  menagerie. 
Of  these  twelve  were  tuberculous  ;  the  remaining  rhea  was 
found  dead  with  a  wound  in  the  back  of  its  head. 


Note. — The  library  of  the  Royal  College  of  Surgeons  of  England 
contains  The  Journal  of  Comparative  Medicine  and  Surgery,  Phila¬ 
delphia,  from  1886  to  May,  1903. 
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PSITTACOSIS 

Captive  grey  parrots  are  liable  to  an  infection  caused  by  a 
micrococcus.  It  is  true  that  the  majority  of  grey  parrots 
brought  to  England  die  within  six  weeks  of  their  importation. 
The  cause  of  this  mortality  was  described  by  Max  Wolff,  in 
an  instructive  paper  entitled  “  Eine  weitverbreitete  mycose  ” 
in  Virchow’s  Archiv,  1883,  Bd.  92,  s.  252. 

The  statements  in  Wolff’s  paper  I  can  confirm  from  my 
own  experience.  From  time  to  time  many  grey  parrots 
came  to  hand  direct  from  dealers  in  Liverpool ;  also  from 
private  sources.  Grey  parrots  are  brought  to  this  country 
from  the  West  Coast  of  Africa  in  enormous  numbers.  Sailors 
buy  the  birds  and  put  them  in  cages  100  at  a  time,  the  cages 
being  scarcely  large  enough  to  accommodate  twenty-five. 
Crowded  in  this  detestable  fashion  the  birds  are  put  into  the 
hold  of  the  ship,  where  they  remain  to  the  end  of  the  journey. 
From  the  time  the  birds  leave  the  African  coast  until  they 
are  landed  the  cages  are  not  cleaned  ;  the  food  is  thrown  to 
them  ;  the  drinking  water  rarely  changed  ;  being  cramped 
and  confined,  some  of  the  birds  are  trampled  to  death.  The 
floor  of  the  cage  becomes  covered  with  a  filthy  mass  con¬ 
sisting  of  excrement,  remains  of  food,  dirty  water,  feathers, 
and  dead  parrots. 

The  majority  of  the  parrots  brought  to  Europe  in  this 
manner  die  within  six  weeks  of  landing.  The  post-mortem 
appearances  found  in  parrots  dying  in  this  way  are  the 
following  : — 

The  liver  contains  some  two  or  three  score  of  greyish- 
white  nodules,  varying  in  size  from  a  pin’s  point  to  that  of  a 
pea,  or  larger.  These  masses,  though  most  numerous,  imme¬ 
diately  subjacent  to  the  serous  membrane,  are,  nevertheless, 
scattered  throughout  the  hepatic  parenchyma.  The  spleen 
and  kidneys  are  similarly  affected,  the  former  far  more  fre¬ 
quently  than  the  latter  organ.  The  lungs  present  similar 
lesions  in  about  20  per  cent,  of  the  cases  examined. 

If  sections  of  the  nodules  be  examined  after  staining  with 
methyl-violet,  gentian-violet,  or  aniline-brown  and  magni¬ 
fied,  micro-organisms  collected  in  heaps  and  lying  for  the 
most  part  in  the  capillaries  will  be  detected.  In  some  cases 
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these  micro-organisms  so  completely  block  the  vessels  as  to 
produce  thrombosis  and  ectasia. 

The  micrococci,  when  examined  under  a  Zeiss’  oil  immer¬ 
sion  one-twelfth,  ocular  4,  are  seen  as  rounded  bodies,  some¬ 
times  they  are  ovoid  in  appearance  and  one -twelfth  of  a 
millimetre  in  diameter  ;  some  are  twice  that  size.  Suppura¬ 
tion  is  absent  even  in  the  largest  nodules.  In  some  of  the 
nodules  I  have  found  numbers  of  giant  cells,  as  many  as  five 
or  six  could  be  counted  in  a  single  section.  Micrococci  could 
be  detected  in  some  of  the  plasmodia  (giant-cells). 

The  brief  narration  of  facts  is  sufficient  to  show  that  the 
filthy  condition  under  which  these  birds  are  brought  to 
England  explains  the  source  of  the  micrococci. 

Many  grey  parrots  kept  as  pets  on  board  ship  by  pas¬ 
sengers,  properly  fed  and  cared  for,  have  lived  for  many 
years,  and  all  birds  which  have  been  used  as  pets  examined 
by  me  have  had  no  traces  of  the  infective  little  organisms. 

If  the  micrococci  of  this  nature  multiply  under  such  con¬ 
ditions  and  invade  animal  bodies,  need  we  hesitate  to  believe 
that  the  gradual,  but  constant,  accumulation  of  faeces,  food 
remains,  moisture,  feathers,  etc.,  in  farmyards  or  in  a 
crowded  hennery,  should  be  breeding-grounds  for  micro¬ 
organisms  ?  But  what  is  most  significant  is  the  fact  that 
out  of  this  foul  mixture  the  birds  have  to  pick  up  their  daily 
quantum  of  grain  and  thus  place  themselves  in  the  most 
favourable  position  for  inoculation. 

Note. — Psittacosis  ('J'rrraKos,  a  parrot)  is  communicable  to  man. 
There  was  a  serious  outbreak  in  Paris,  1892,  which  caused  great 
consternation  among  the  Parisians.  Its  origin  was  traced  to  parrots 
imported  from  Buenos  Aires.  People  were  warned  that  it  was 
unwise  to  feed  parrots  “  de  bouche  a  bee.” 

Giraud,  M.  :  Thesis.  Contribution  a  l’etude  de  la  Psittacose. 

Paris,  1892. 

Morange,  A.  :  Thesis.  Contribution  a  l’etude  de  la  Psittacose. 

Paris,  1895. 

These  theses  relate  to  the  same  epidemic.  It  broke  out  in  an 
emporium  for  parrots  in  the  Rue  Dutot  which  now  contains  the 
Institute  Pasteur  and  Pasteur’s  Shrine. 


CHAPTER  X 


THE  BLOOD  TRAIL 

The  Ingleby  Lecture  delivered  at  the  University  of 
Birmingham,  1930 

When  men  and  women  are  impatient  in  relation  to  the 
discovery  of  the  causes  and  means  for  the  cure  of  dangerous 
diseases,  it  is  useful  to  remind  them  of  the  Blood  Trail  as  a 
remedy  for  their  impatience. 

Knowledge  of  the  blood  and  its  circulation  has  been 
acquired  by  slow  and  uncertain  stages.  Our  interest  in  it 
begins  in  childhood.  The  colour  and  clotting  of  blood  when 
it  escapes  from  a  living  animal  are  among  our  earliest  experi¬ 
ences  of  what  was  called  Animal  (Economy. 

It  is  300  years  since  Harvey  discovered  the  circulation  of 
the  blood  by  observation  and  inference.  Malpighi  disj 
covered  the  capillaries  which  link  up  the  arterial  and  venous 
systems.  He  also  saw  the  globules  now  familiar  as  red 
corpuscles.  Leeuwenhoek  (1673),  with  a  simple  lens,  saw 
the  circulating  blood  in  the  tail  of  a  tadpole  and  the  web  of  a 
frog’s  foot.  An  astute  observer — John  Hunter — expressed 
this  opinion  in  regard  to  the  globules  :  The  early  observers 
probably  imagined  more  than  they  saw  because  they  used 
magnifying  glasses  ! 

One  hundred  years  ago  there  were  men  who  believed  that 
the  earth  is  flat ;  and  there  was  much  argument  concerning 
the  red  corpuscles  of  the  blood  :  were  they  globules  or  flat 
discs  ?  In  1827  J.  J.  Lister,  a  wine  merchant  interested  in 
optics,  improved  the  compound  lens  and  enabled  observers 
to  determine  with  certainty  that  the  red  corpuscles  are 
circular  biconcave  discs.  In  1862  Hoppe  (Hoppe-Seyler) 
detected  the  haemoglobin  of  the  red  corpuscles.  Sir  George 
Stokes,  two  years  later,  with  the  aid  of  a  spectroscope, 
discovered  the  astonishing  part  played  by  haemoglobin  in 
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respiration.  To-day,  even  with  new  methods  of  research,  it 
is  not  known  how  long  a  red  corpuscle  lives  fetching  and 
carrying  oxygen  !  An  expert — Dr.  W.  E.  Cooke — recently 
describing,  in  great  detail,  the  structure  of  the  human 
erythrocyte,  expresses  the  opinion  that  a  volume  could  be 
written  on  its  peculiar  nature  and  character  (Brit.  Med. 
Journal,  1930,  i.,  434). 


LEUCOCYTES 

The  white  corpuscles — leucocytes — were  discovered  by 
Hewson  (1774).  Seventy  years  later  Wharton  Jones 
detected  their  amoeboid  movements  (1846).  Their  curious 
power  of  flowing  through  the  walls  of  the  capillaries  without 
breach — diapedesis — was  observed  by  Cohnheim  (1867). 

In  1883,  leucocytes  came  prominently  into  notice,  in 
consequence  of  the  dramatic  discovery  by  the  Russian 
biologist  Metchnikoff,  that  they  had  the  power  of  ingesting 
and  digesting  organic  particles  in  the  blood,  especially 
microbes.  Metchnikoff  died  in  1916.  His  life,  written  by 
his  wife,  contains  an  account  of  the  simple  way  in  which  the 
Phagocyte  Theory  was  born  :  Metchnikoff  was  at  Messina 
in  1882  and  had  been  watching  the  mobile  cells  in  the  body 
of  a  transparent  star-fish  larva,  and  the  idea  occurred  to  him 
that  similar  cells  might  serve  in  the  defence  of  the  organism 
against  intruders.  To  test  this  idea  he  took  some  thorns 
from  a  rose  tree  and  introduced  them  at  night  under  the 
skin  of  some  beautiful  star-fish  larvae — these  larvae  are  as 
transparent  as  water. 

In  the  morning  the  thorns  were  surrounded  by  mobile  cells,  as 
is  to  be  observed  in  a  man  who  runs  a  splinter  in  his  finger. 

His  first  paper  on  Phagocytosis  was  written  in  Odessa,  1883. 
He  propounded  the  theory  to  Claus  and  other  colleagues  at 
Vienna,  and  asked  for  a  Greek  equivalent  for  “  devouring 
cells.”  The  name  phagocyte  was  suggested  and  adopted. 

This  simple  experiment  laid  the  foundation  of  Phagocytosis, 
to  which  Metchnikoff  devoted  twenty-five  years  of  his  life. 

CLOTTING  OF  BLOOD 

Although  coagulation  of  the  blood  has  been  studied  from 
early  times,  and  keen  physiologists  have  given  it  attention 
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(John  Hunter  wrote  a  large  book  on  The  Blood  in  1792),  no 
one  has  given  a  satisfactory  answer  to  the  question  : 

Why  does  blood  coagulate  when  it  leaves  the  body  of  an 
animal  ?  There  is  an  aspect  of  it  which  concerns  surgeons 
deeply — blood  sometimes  clots  in  blood-vessels,  especially 
veins,  during  life,  and  leads  not  infrequently  to  such  a 
disaster  as  sudden  death.  Clotting  of  blood  in  veins  during 
life  has  been  recognised  for  centuries,  and  it  is  associated 
with  the  condition  called  phlebitis — simply  inflammation  of 
a  vein.  Physicians,  when  making  examination  of  the  bodies 
of  persons  who  die  suddenly,  occasionally  found  a  large 
blood-clot  firmly  plugging  the  pulmonary  artery.  In  the 
middle  of  the  nineteenth  century  it  occurred  to  an  observer 
that  the  fatal  clot  was  not  formed  in  the  artery  where  it  was 
found  after  death,  but  in  some  remote  vessel,  and,  becoming 
loose,  was  conveyed  by  the  blood -stream  to  the  pulmonary 
artery,  which  it  plugged  so  completely  as  to  cause  death  in  a 
few  minutes.  A  thrombus  is  dead  blood. 

It  was  Virchow  who  opened  our  eyes  to  such  sequences, 
and  made  physicians  and  surgeons  realise  their  intellectual 
blindness. 

When  a  mere  boy  I  read  in  a  medical  journal,  casually 
found  among  a  parcel  of  stale  papers,  a  lecture  with  a  strange 
title — “  Thrombosis  and  Embolism.”  These  odd  Greek 
words  attracted  my  attention  ;  in  plain  English  the  title  may 
be  rendered — Clots  Thrown  from  a  Distance.  Ten  years 
later,  when  making  post-mortem  examinations,  that  lecture 
came  forcibly  to  my  mind.  I  read  with  vivid  interest 
Virchow’s  writings  on  “  Thrombosis  and  Embolism,”  which 
was  deepened  when  I  began  to  remove  the  uterus  for  fibroids, 
and  came  face  to  face  with  the  part  played  by  sepsis  in 
causing  coagulation  of  blood  in  the  living  body.  Blood  may 
be  regarded  as  a  fluid  tissue,  of  which  the  plasma  is  the 
matrix,  erythrocytes  and  leucocytes  the  cell-elements. 
This  question  must  occur  to  many  :  Why  does  blood  remain 
fluid  in  the  vessels  of  living  animals  ?  It  remains  unanswered. 

Obstetricians  and  gynaecologists  are  specially  concerned 
with  thrombosis  because  blood  is  very  apt  to  clot  in  the  big 
pelvic  veins  of  lying-in  women,  and  men  and  women  who 
have  been  subject  to  operations  on  the  pelvic  organs.  In 
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such  conditions  the  iliac,  ovarian,  and  spermatic  veins  are 
liable  to  become  reservoirs  of  blood-clot ;  an  entire  clot  or  a 
fragment  may  be  detached  and  swept  by  the  blood  to  the 
heart.  Embolic  clots  are  forcibly  ejected  into  the  pul¬ 
monary  artery  and,  when  big,  plug  this  vessel  and  kill  the 
patient  in  a  few  minutes.  A  clot  of  this  kind  is  sometimes 
rammed  in  the  vessel  as  tightly  as  a  pellet  in  a  popgun  ! 

Post-operative  pulmonary  embolism,  occurring  as  a 
sequel  to  abdominal  hysterectomy,  caused  me  grave  con¬ 
cern.  When  I  began  to  perform  abdominal  operations  I 
soon  realised  that  the  peritoneum  would  not  tolerate  car¬ 
bolic  acid,  neither  in  solution  nor  as  spray.  When  I 
restricted  antiseptic  treatment  to  the  patient’s  skin  and 
mucous  membrane,  my  operative  results  immediately 
improved.  The  mortality  after  hysterectomy  for  fibroids 
fell  to  1  per  cent.  This  1  per  cent,  was  due  to  pulmonary 
embolism. 

Gradually  gynaecologists  realised  that  post-operative 
embolism  very  rarely  happened  after  vaginal  hysterectomy. 
It  is  now  admitted  that  post-operative  thrombosis  of  blood 
in  the  iliac  veins  is  a  sequel  of  infection  of  the  abdominal 
wound.  The  channels  of  infection  are  the  deep  epigastric 
veins  ;  the  iliac  veins  serve  as  reservoirs  for  the  big  clots 
which  plug .  the  pulmonary  artery  and  lead  to  surgical 
tragedies,  e.g.,  a  stout  midwife  had  a  large  fibroid  which  I 
easily  removed,  and  secured  the  abdominal  incision  with 
thicker  sutures  than  usual  in  order  to  obtain  a  sound  scar  in 
view  of  her  occupation.  On  the  eighth  day  after  operation, 
at  the  usual  ward  visit,  I  noticed  that  her  temperature  had 
suddenly  risen  to  103°,  and  said  to  the  house-surgeon  : 
“  This  forebodes  thrombosis  of  the  iliac  veins  !  Pulmonary 
embolism  is  impending .”  She  died  suddenly  a  few  hours  after 
the,  visit. 

I  gave  instructions  for  the  pulmonary  vessels  to  be  care¬ 
fully  examined.  The  pathologist,  knowing  my  interest  in 
the  matter,  removed  the  thoracic  organs  entire.  We 
examined  them  and  found  a  big  embolus  plugging  the 
pulmonary  artery  like  a  cork.  It  furnished  an  abundant 
growth  of  the  colon-bacillus. 

In  addition  to  big  clots  which  plug  with  immediately  fatal 
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effect,  there  are  smaller  clots  which  readily  traverse  the 
large  pulmonary  arteries  and  become  arrested  in  small 
vessels  near  the  periphery  of  the  lungs.  Arrested  clots  of 
this  kind  are  troublesome  and  retard  convalescence. 

Pathologists  remind  us  that  every  clot  found  in  a  pul¬ 
monary  artery  is  not  embolic.  The  clot  may  have  been 
formed  in  situ.  This  is  true,  and  does  not  disturb  the  fact 
that  venous  blood  is  more  prone  to  thrombose  than  arterial 
blood  !  Blood  in  the  pulmonary  artery  is  venous  in  character. 

Facts  accumulated  since  1900  make  it  clear  that  the 
bare  hands  of  surgeons  are  the  chief  infecting  agents  which 
patients  risk  when  they  submit  to  operations  ;  this  indict¬ 
ment  includes  midwifery  manipulations. 

The  chief  cause  of  post-operative  thrombosis  and  embolism 
is  sepsis,  and  its  incidence  has  diminished  enormously  since 
surgeons  adopted  the  habit  of  wearing  sterilised  rubber 
gloves  when  operating. 

CYSTS  AND  MENSTRUATING-TUMOURS 

Menstruation — the  rhythmical  uterine  bleeding  of  women 
— heralds  the  attainment  of  sexual  maturity,  and  occurs 
monthly  in  mature  women. 

The  cause,  significance  and  utility  of  menstruation  are 
obscure  ;  the  blood  is  furnished  by  the  peculiar  tissue  of 
the  uterus  known  as  the  endometrium.  Menstruation  is 
dominated  by  the  ovaries  ;  and  their  artificial  removal  is 
followed  by  sterility  and  enduring  amenorrhoea. 

Menstruation  is  not  confined  to  human  beings.  I  was 
astonished  to  discover  its  occurrence  in  Macaque  monkeys 
and  baboons,  living  in  the  Zoological  Gardens,  London  ;  and 
was  able  to  study  this  curious  process  on  fresh  material — but 
failed  to  discover  the  cause.  It  was  suggested  that  men¬ 
struation  happens  in  monkeys  living  in  the  Gardens  because 
they  are  in  a  country  and  climate  foreign  to  them.  My 
observations  were  communicated  to  the  British  Gynaeco¬ 
logical  Society,  1886.  In  consequence  of  these  observations, 
W.  Heape  of  Cambridge  went  to  Calcutta  for  the  purpose  of 
studying  menstruation  in  the  Sacred  Monkey  of  India,  the 
Entellus  Monkey,  and  described  his  research  in  an  elaborate 
paper  in  the  Transactions  of  the  Royal  Society,  1894.  Heape ’s 
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observations  bear  out  in  the  main  my  conclusions,  but  the 
cause  of  menstruation  remains  obscure. 

The  dominant  features  are  these  :  Menstrual  blood  is 
furnished  by  the  endometrium  ;  the  superficial  layer  of 
epithelium  is  shed  during  the  process.  The  shedding 
extends  from  the  uterine  orifices  of  the  Fallopian  tubes  to  the 
internal  orifice  of  the  cervical  canal. 

The  ovaries  are  often  occupied  by  cysts  ;  many  are 
ripening  follicles,  and  others  are  degenerate  corpora  lutea. 
It  is  not  uncommon  for  an  ovary  to  be  converted  into  a 
cluster  of  cysts.  Distorted  ovaries  of  this  kind  ?ire  familiar 
to  gynaecologists,  and  it  is  not  uncommon  to  find  them 
adherent  to  the  body  of  the  uterus,  especially  its  posterior 
surface.  In  the  course  of  operations  undertaken  for  their 
removal,  the  detachment  of  such  cysts  is  apt  to  burst  them, 
and  they  discharge  thick  blood  resembling  chocolate  or  tar  ; 
hence  the  term  “  tarry-cysts  ”  of  the  ovary.  As  a  rule, 
both  ovaries  are  affected,  and  this  cystic  condition  is  often 
associated  with  adenomyoma  of  the  uterus. 

ADENOMYOMA  OF  THE  UTERUS 

This  tumour-disease  is  the  product  of  overgrowth  of  the 
endometrium  with  a  responsive  increase  of  the  connective 
tissue  in  which  the  uterine  glands  are  implanted.  The 
increase  of  the  endometrium  leads  to  a  corresponding  enlarge¬ 
ment  of  the  uterus  and,  in  clinical  features,  it  resembles  a 
submucous  fibroid.  Operations  are  usually  performed  for 
an  enlarged  uterus  of  this  kind  under  the  impression  that  it 
contains  a  fibroid,  but  after  removal  its  nature  is  easily 
appreciated  on  bisecting  the  mass,  for  it  is  unencapsuled,  and 
displays  an  intimate  association  with  the  walls  of  the  uterus 
(Fig.  36).  Occasionally  buds  of  the  endometrium  appear  on 
the  peritoneal  aspect  of  the  uterus  which,  to  the  naked  eye, 
resemble  subserous  fibroids,  but  on  microscopic  examination 
they  will  be  found  to  contain  diffuse  tissue  resembling  the 
endometrium,  and  they  lack  a  capsule.  In  typical  examples, 
the  appearance  of  the  cut  surface  of  a  large  adenomatous 
mass  resembles  the  fabric  known  as  “  watered  silk.”  In 
some  examples  of  this  disease  the  uterus  may  be  as  big  as  a 
coco-nut. 
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Fig.  36. — Uterus  in  section  with  a  large  patch  of  adenomyoina 
on  its  posterior  wall.  The  new  growth  has  permeated  the 
uterine  wall  and  appears  as  a  bud  on  its  peritoneal  sur¬ 
face.  (From  Tumours.) 


Fig.  37. — Microscopic  features  of  diffuse  adenomyoma 
of  the  uterus.  (From  Tumours.) 


THE  BLOOD  TRAIL 
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THE  ENDOMETRIUM  :  THE  ORGAN  OF  MENSTRUATION 

For  the  proper  understanding  of  the  nature  of  the  endo¬ 
metrium  it  is  necessary  to  bear  in  mind  that  the  uterus  is  a 
hollow  muscular  organ  in  which  the  embryo  is  nourished  and 
protected  from  the  time  it  leaves  the  Fallopian  tube  until  it 
is  fit  to  be  expelled  as  an  air-breathing  child. 

Until  the  advent  of  puberty — declared  by  the  onset  of 
menstruation — the  cavity  of  the  uterus  is  lined  with  endome¬ 
trium  which  is  covered  with  columnar  epithelium  and  beset 
with  glands  which  discharge  their  secretion  into  the  central 
cleft.  The  endometrium  and  the  muscular  wall  of  the 
uterus  insensibly  blend. 

It  is  common  knowledge  that  the  menstrual  fluid — mainly 
blood — is  furnished  by  the  endometrium,  and  this  is  the 
essential  organ  of  menstruation.  The  blood  is  effused  at 
intervals  of  four  weeks,  mixed  with  shed  epithelium.  Occa¬ 
sionally  the  epithelium  is  shed  as  a  complete  cast — men¬ 
strual  decidua. 

It  is  established  that  the  tissues  of  tumours  are  derived 
from  the  normal  tissues  of  the  body.  Tumours  do  not  differ 
in  their  habits — ecology — from  normal  tissues.  This  is 
demonstrated  in  a  curious  way  by  tarry-cysts  of  the  ovary. 

In  1920  J.  A.  Simpson,  an  American  gynaecologist,  dis¬ 
covered  that  the  lining  of  such  cysts  is  structurally  identical 
with  endometrium  and  the  blood  they  contain  is  furnished 
by  it  (Fig.  37). 

These  cysts  actually  menstruate  ! 

How  do  they  acquire  menstruating  tissue  ?  Sampson 
explains  it  in  this  way  :  During  menstruation  blood  and 
shed  epithelium  escape  from  the  uterine  cavity  into  the 
Fallopian  tubes  ;  leaking  from  the  ostia  into  the  pelvic 
cavity,  this  detritus  besmears  the  adjacent  ovaries  ;  the 
epithelial  cells  it  contains  engraft  themselves  on  the  ovaries, 
flourish,  multiply,  and  establish  an  endometrial  cyst  ! 

I  venture  to  submit  another  explanation  :  Tarry-cysts  of 
the  ovary  are  associated  with  adenomyomatous  uteri.  In 
this  disease  the  epithelium  permeates  the  wall  of  the  uterus, 
and  bud-like  outgrowths  may  emerge  on  its  peritoneal 
surface  (Fig.  38). 

When  an  ovary  lies  in  contact  with  a  uterus  of  this 
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description  epithelial  elements  which  permeate  the  uterine 
tissues  will  penetrate  an  adherent  ovary  and  establish  a 
menstruating  cyst. 

An  example  of  such  implication  is  represented  in  Fig.  38. 

In  this  specimen  the  body  of  the  uterus  possesses  a 
localised  adenomyoma  near  the  tubal  angle  ;  to  the  naked 
eye  it  resembled  an  intramural  myoma,  but  unencapsuled. 
This  raised  my  suspicions.  Microscopic  examinations 


Fig.  38. — Uterus  in  section  with  a  localised 
adenomyoma  adherent  to  a  cystic  ovary. 
(From  a  primipara,  aged  thirty -five.) 


proved  it  to  be  a  localised  patch  of  adenomyoma.  The 
adherent  ovary  was  cystic  and  the  cavities  contained  tarry 
blood.  These  cysts  were  lined  with  endometrium  derived 
from  the  adjacent  uterine  patch  of  adenomyoma  by  per¬ 
meation. 

Although  unconvinced  by  the  theory  of  implantation 
secondary  to  retrograde  menstruation,  I  am  unable  to 
discard  it  in  face  of  the  following  observation  : — 

A  woman,  aged  twenty-nine,  complaining  of  dysmenor- 
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rhoea,  was  submitted  to  the  following  operation  by  Bonney*  : 
The  uterus  was  withdrawn  from  the  pelvis  through  a  median 
sub-umbilical  incision,  its  cavity  exposed  and  the  endome¬ 
trium  thoroughly  erased.  During  the  operation  the  mar¬ 
gins  of  the  abdominal  incision  were  soiled  by  blood  and 
endometrial  fragments.  Two  years  later  the  patient 
returned  with  a  lump  the  size  of  half  a  walnut  at  the  lower 
end  of  the  abdominal  scar.  This  lump  swelled  during  a 
menstrual  period  and  was  painful ;  it  was  excised,  and  on 
microscopic  examination  displayed  the  structure  character¬ 
istic  of  normal  endometrium  ;  there  was  blood  in  the  stroma 
and  in  the  lumen  of  the  glands. 

This  experience  has  the  value  of  a  reliable  experiment. 

THE  ENDOMETRIUM  AND  THE  MAMMARY  GLAND  :  A 
COMPARISON 

The  endometrium  is  liable  to  the  same  perversions  as  a 
compound  secreting  gland,  e.g.,  the  mammary  gland,  with 
which  its  functions  are  closely  correlated  in  reproduction. 

When  the  functions  of  the  menstrual  organ  are  manifest 
in  menstruation,  the  mammae  are  quiescent,  though  they 
may  exhibit  what  is  sometimes  poetically  called  sympathy 
with  them  in  activity.  When  the  endometrium — so  far  as 
menstruation  is  concerned — is  in  abeyance,  e.g .,  during 
pregnancy  the  mammary  glands  are  active,  and  when  the 
uterus  acquits  itself  normally  their  activity  is  manifest. 

The  correlation  of  the  breasts  and  endometrium  is  obvious 
in  a  comparison  of  their  pathological  tendencies.  The 
essential  gland-elements  of  each  are  liable  to  similar  morbid 
changes — adenomas,  papillomas  and  polypi.  The  liability 
of  the  mammary  gland  to  cancer  is  perhaps  greater  than 
that  of  the  endometrium.  This  may  be  due  to  exceptional 
facility  of  observation  in  the  case  of  the  breast.  The  very 
rare  huge  cystic  adenomas  of  the  breast  are  parallel  to  the 
large  adenomyomas  of  the  uterus. 

Cancer  of  the  endometrium  differs  clinically  and  patho¬ 
logically  from  cancer  of  its  neck,  and  like  mammary  cancer, 
leads  to  secondary  deposits  in  the  lungs. 

The  leading  clinical  features  of  adenomyoma  of  the 

*  . Tourn.  of  Obsfet.  and  Gyn.,  Great  Britain,  1924,  xxxiii. 
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uterus  are  excessive  and  prolonged  menstruation  associated 
with  enlargement  of  the  uterus  which  simulates  the  physical 
signs  presented  by  a  submucous  fibroid.  The  tendency  of 
adenomyomatous  tissue  to  permeate  adjacent  organs  explain 
its  occurrence  in  the  round  ligaments  of  the  uterus  and  the 
wall  of  the  rectum. 

In  patients  under  my  own  observation,  large  adeno- 
myomas  were  accompanied  by  excessive  and  prolonged 
menorrhagia  and  its  sequence — profound  anaemia. 

The  results  of  subtotal  hysterectomy  for  this  disease  are 
admirable.  The  patients  are  usually  nulliparous  spinsters  and 
barren  married  women  between  thirty  and  fifty  years  of  age. 

An  accurate  diagnosis  is  only  possible  after  removal  of 
the  uterus. 

Note. — Mr.  F.  Roques  lent  me  some  excellent  slides  obtained 
from  endometriomas  which  have  been  useful  in  the  preparation  of 
this  lecture. 


PELVIC  HEMATOCELE 

Fifty  years  ago  text-books  on  diseases  peculiar  to  women 
contained  detailed  descriptions  of  disabling,  and  occasionally 
fatal,  effusions  of  blood  which  occurred  in  healthy  women  in 
the  prime  of  life.  Such  collections,  when  the  blood  was  free 
in  the  pelvic  cavity,  were  called  pelvic  hsematoceles. 

When  the  blood  was  effused  between  the  layers  of  the 
broad  ligaments  of  the  uterus  it  was  called  a  hsematoma. 
Various  causes  were  suggested  to  account  for  such  effusions. 
Occasionally  they  were  profuse  and  caused  death.  Nothing 
was  known  of  the  cause. 

Lawson  Tait  simplified  our  knowledge  of  these  things. 
When  operating  on  women  for  the  relief  of  chronic  disease 
of  the  ovaries  and  Fallopian  tubes  he  occasionally  found  an 
abundant  collection  of  fresh  blood  in  the  pelvis.  His  experi¬ 
ence  led  him  to  announce  this  bold  generalisation  : — 

Probably  all  forms  of  ectopic  pregnancy  have  their  starting 
place  in  the  Fallopian  tube. 

Tait  produces  no  evidence  to  support  this  opinion.  I  was 
impressed  with  the  brilliant  conception  and  looked  out  for  a 
sign  !  It  came  in  an  unexpected  way. 
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While  the  Imlach  Trial  was  in  progress  (1886)  I  operated 
on  a  young  and  recently  married  woman  at  the  Middlesex 
Hospital.  The  patient  had  been  admitted  under  the  care 
of  the  obstetric  physician  (in  those  days  obstetricians  did 
not  perform  abdominal  operations),  the  pelvic  cavity  was 
flooded  with  blood,  and  a  pouch  of  omentum,  associated 
with  a  rent  in  the  Fallopian  tube,  lodged  an  oval  body  the 


Fig.  39. — Ovary,  Fallopian  tube,  and  a  fold  of  omentum. 
Lying  in  the  omental  fold  —  a  mole,  or  apoplectic 
ovum — which  was  discharged  through  the  rent  in  the 
tube.  Removed  by  operation  in  1886. 


size  of  a  chestnut.  I  removed  the  tube,  ovary  and  fold  of 
omentum  with  the  oval  body  in  one  piece  and  preserved 
them  for  future  study. 

Three  years  later  (1889)  a  woman  was  admitted  under  my 
care  in  the  Middlesex  Hospital  with  signs  of  intra-pelvic 
bleeding.  I  promptly  operated  and  found  a  movable  body 
as  big  as  a  walnut,  with  a  smooth  cavity  at  one  pole,  and  at 
once  recognised  its  similarity  to  the  familiar  uterine  mole. 
The  effused  blood  and  clot  were  collected  and  the  operation 
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completed.  I  then  washed  the  clot  in  a  glass  vessel  with  a 
gentle  stream  of  water  from  a  tap.  Suddenly  I  saw  the  head 
of  an  embryo  rise  to  the  surface  in  a  gentle  swirl  :  this 
clinched  the  evidence,  I  had  found  a  tubal  mole  !  The  name 
soon  became  current  in  gynaecological  literature. 

When  no  embryo  is  forthcoming  the  presence  of  chorionic 
villi  in  the  mole  is  now  accepted  as  evidence  of  tubal  gesta¬ 
tion. 

This  lecture  was  opened  with  a  recital  of  the  blood  trail. 
Let  me  end  by  reminding  you  that  men  who  make  original 
observations  are  often  obdurate  in  accepting  the  discoveries 
of  their  contemporaries  ! 

Harvey  discovered  the  circulation  of  the  blood,  but  did 
not  believe  in  the  existence  of  lac  teals  described  by  Aselli, 
1622.  The  discovery  of  the  lymphatic  system  was  second 
only  in  importance  to  the  circulation  of  the  blood. 

Baer  found  the  human  ovum  but  would  not  accept  the 
idea  that  the  spermatozoon  initiates  development  in  the 
ovum.  We  may  believe  that  the  tail  of  the  spermatozoon  led 
to  its  discovery  “  since  things  in  motion  sooner  catch  the 
eye  than  what  not  stirs.” 

Lawson  Tait,  in  his  vigorous  Ingleby  Lecture,  1886,  On 
Pelvic  Hcematocele,  insisted  that  the  blood  came  from  the 
sac  of  an  ectopic  pregnancy.  He  ridiculed  my  discovery  of 
the  tubal  mole,  and  warned  teachers  of  midwifery  against 
my  transcendental  notions  relating  to  tubal  abortion. 

To-day  a  tubal  mole  is  as  familiar  to  a  gynaecologist  as  a 
'placenta  to  a  midwife. 


ADDENDA 

THE  SPLEEN  IN  AVIAN  TUBERCULOSIS 

An  obvious  feature  in  the  distribution  of  bacilli  in  this 
disease  is  their  partiality  for  the  spleen.  It  is  particularly 


Fig.  40. — Jackson’s  Whydah  Bird,  Drepanoplectes  JacJcsoni,  in  full 
plumage. 
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mentioned  in  regard  to  the  rhea.  A  striking  example  is 
recorded  by  Col.  Hamerton  in  a  recent  report  to  the  Pro- 
sectorial  Committee  of  the  Zoological  Society  : — 

A  Jackson’s  Whydah  Bird  lived  in  the  Gardens  twenty- 
one  years.  When  it  died  a  lump,  the  size  of  a  filbert  nut, 
occupied  the  greater  part  of  the  abdomen.  This  lump  con¬ 
sisted  of  caseous  material  enclosed  in  a  fibrous  capsule. 

The  material  of  the  “  tumour  ”  contained  masses  of 
tubercle -bacilli,  and  in  the  investing  capsule,  giant-celled 
systems  existed. 

On  examining  the  viscera,  this  lump  was  found  to  be  the 
spleen  ;  its  proper  tissue  was  destroyed.  No  other  tuber¬ 
cular  deposit  was  found  in  the  bird. 

Despite  the  bird’s  age,  and  the  destruction  of  the  spleen, 
its  general  condition  was  good. 

It  was  in  full  breeding  plumage,  and  its  testicles  showed 
normal  seasonal  activity  !  (Fig.  40.) 

COUCHING  FOR  CATARACT 

The  calling  of  the  oculist  is  as  ancient  as  that  of  the 
surgeon  ;  there  is  evidence  that  operations  for  the  relief  of 
cataract-blindness  were  performed  2000  b.c.* 

Couching  for  cataract  was  practised  by  ancient  Greek  and 
Roman  oculists.  J.  S.  Milne  f  figures  “  couching  ”  needles 
and  describes  the  method  of  couching.  His  figures  were 
made  from  instruments  preserved  in  the  Museum  at  Naples. 
Two  methods  were  employed  :  in  one  the  lens  was  depressed 
by  a  sharp  needle  which  punctured  the  cornea  ;  in  the  other, 
by  pressure  of  the  fingers. 

There  are  two  classical  examples  of  digital  depression  : 
Christ  cured  the  blind  man  of  Bethsaida,  and  Tobias  relieved 
his  father  Tobit  at  Nineveh  in  this  fashion.  Christ  used 
spittle  as  a  lubricant  (Mark  viii.,  22),  and  Tobias,  gall  from 
a  fish  which  jumped  out  of  the  Tigris  and  tried  to  bite  him 
on  his  way  to  Ecbatana.  J 

The  Book  of  Tobit  is  an  attractive  narrative,  and  several 

*  Alexander,  G.  F.  Trans.  Ophth.  Soc.,  XLIX.,  1929. 

f  Milne,  J.  S.  Surgical  Instruments  in  Greek  and  Roman  Times,  1907. 

{  Bland -Sutton,  J.  “  An  Apocryphal  Miracle.”  An  Address  to  the 
Abernethian  Society,  1914.  Selected  Lectures  and  Essays,  1920. 
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artists  have  been  inspired  to  paint  incidents  connected  with 
it.  Chief  among  them  is  Rembrandt.  He  painted  four 
pictures  ;  the  most  popular  represents  the  actual  couching, 
Tobias  displacing  the  lens  with  a  needle.  This  is  contrary 
to  the  story. 

In  the  Campo  Santo,  Pisa,  there  is  a  mural  monument  by 
Thorwaldsen,  to  an  oculist,  Andrea  Vacca  Berlinghiere, 
1826.  It  represents  Tobias  “  straking  ”  his  father’s  eyes 
with  fish-gall.  “  The  young  man’s  dog  ”  and  his  “  angel  ” 
companion,  Raphael,  are  present.  The  procedure  is  in  accord 
with  the  story  in  the  Apocrypha. 

The  monument  is  beautiful.  I  use  it  as  a  colophon. 
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